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(For possible corrections in anj of the following abstracts see the next issue ) 


Cold tolerance and old immersion m infant 
rats E F Adoetu Dept o/ Physiology, 2 ho 
Umicrsity of Eochcstci , Rochester, N Y Rats 
aged 0 to 17 da3S recoiered after refrigeration, 
either in o\)gcn (Fairfield, this issue) oi in air, 
mtli bodj temperatures from 3° to 10°C Such 
temperatures w ere tolerated for 2 5 hours, but not 
for 3 hours Yet the rats did not tolerate tem- 
peratures below 15° when immersed in water to 
the shoulders Eiidentlj bod} temperature was 
notthconl} factor in survival of infants Cold ex- 
posure, continued in an atmosphere of nitrogen 
after the breathing had ceased from cold, allowed 
no recover} Surrounded b} a rubber jacket held 
awav from the trunk, the infants surviv'ed colonic 
temperatures of 6° w liile environed b} w atcr of 
5° Immersion up to the hips gav c similar diminu 
tions of colonic and mouth temperatures, w itli sur 
V iv al Such cooling could be follow ed by immersion 
to the shoulders for one hour once breathing had 
ceased, with survival Rut gradual cooling of water 
to 8° while chests wore immersed was lethal 
Evidontl} the damage was imposed during the 
cooling period Upon rowarming, whether slowl} m 
air or rapidl} in water of 35°, the heart regularly 
resumed beating Whenever reflexes and breathing 
also were regained, survival was permanent Part 
of the lethal damage ma} be due to hvdrostatic 
pressure about the chest, and part to local anoxia 
Survival of infant rats below 15° depends ont} in 
part on their well-known tolerance of anoxia, 
whereas in hibernants cardiorespirator} functions 
persist at all temperatures compatible with sur- 
vival 

Lethality of cold immersion in rats E F 
•Vdolph Dept of Physiology, The Unticrstty of 
Rochester, Rochester, A Y Does failure to survive 
exposure to cold depeird predominant!} upon the 
low temperature to w hich certain tissues are ex 
posed’ Can that temperature be modified’ Albino 
rats w ere cooled in v arious w a} s w hile their colonic 
(and sometimes esophageal) temperatures were 
being measured bv thermocouples 

Immersion to the shoulders in water of 14 S°C 
for 2 hours was lethal for half of individuals, and 
none survived in 14 0° Colonic temperatures at 2 
hours were wathin one Centigrade degree of the 
water temperature Reflexes and breathing gradu- 
all} disappeared, if any remained the rats re- 
cov ered w hen placed into air of 25° Especiall} 
when cooling was rapid, reflex and cardiac activ 


ities disappeared some time after lethal tempera- 
tures were passed, since, in cold, functional break- 
downs are dela} ed Slow cooling of rats covered by 
rubber jackets and surrounded by water for 5 
hours gave the same lethal temperatures as abov o 
When immersed, uncovered, up to the hips and 
abdomen, the rats cooled equally slowlv, and sur- 
viv'ed lower colonic temperatures (12° to 14° aftei 
5 hours) , but esophageal temperatures w ere one to 
three degrees higher Many individuals died aftei 
rewarming w ith dela} s of hours or a da} , thus they 
survived only temporaril} when colonic tempera- 
tures vv ent below 14°C Median lethal temperatui es 
were not modified b} sex, age above 30 da}s, ad- 
ministrations of glucose or of cortin, deprivations 
of food or of water, nor repetition of the brief cold 
exposure No wa} is known of securing continued 
survival of unanesthetized mature rats, after the 
chest and head have been cooled below 14° 

The reaction caused b} the intravenous injec- 
tion of salmine sulfate m dogs J GAnnoir 
Allen and Willadene Egneb (by invitation) 
Fiom the Department of Surgery of the University 
of Chicago Salmine sulfate may be used to control 
hemorrhage from overdosage of heparin because it 
forms an inactive salt w ith heparin This substance 
has been said to be toxic, when given intiave- 
nously, producing an anaphylactoid reaction Since 
this substance agglutinates the red blood cells in 
certain mammalian species and causes fibrinogen 
precipitation, the anaphvlactoid reaction has been 
ascribed to the "plugging” of the peripheral vascu- 
lar bed Experiments on dogs are presented which 
show that animals given 5 to 15 mg of salimnc sul- 
fate pel kg of bod} weight, intravenousl} , caused 
an anaphylactoid reaction Dyspnea and a sharp 
fall in the arterial blood pressure occurred within 
two minutes after the injection of salmine Dysp- 
nea persisted only two or three minutes, but the 
blood pressure recoveied slowlv over a period of 
30 to 40 minutes k second injection of the same 
quantity of salmine sulfate made an hour after the 
first injection vyas not followed by any appreciable 
fall of the arterial blood pressure and dy spnea did 
not occur When the animals w ere given the same 
amount of salmine in the same manner again one 
week later, the phenomenon of tachyphylaxis was 
again observed Coagulation studies, red cell 
counts, hematacrit readings, and platelet counts 
made, showed no significant cliange after the in- 
jections Leukopenia did occur but the w hite blood 
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count returned to noimal, as the blood pressure 
nas restored to normal Following the second in- 
jection, uhen the animal showed no obvious sjs- 
temie reaction, leukopenia did not occur At the 
dosage used, no change in the fibrinogen content 
vas noted after either injection of salimne I' ivc to 
ten times the amount cmplovcd here was ncccssarj 
to produce fibrinogen precipitation 
A method for estimating traces of T-1824 bj 
combination with cellophane Thomas II Au.i n 
andPETLRD Orahoiats (by imitation) Dcparl- 
meni of Physiology, College of Physicians and 
Surgeons, Columbia Unuersity Traces of the blue 
dj e, T-1824, can be estimated qminlitativclj in the 
form of its combination w ith Cellophane Ninclt - 
eight per centof the d} c present m a 25 ml solution 
(0 48% dye diluted 1 10,000 with 0 9% NaCl) is 
hound on 6 5 mg of CcllopJianc foil immersed in the 
solution foi 24 hours at 65°C The optical dcnsiti of 
the dye on the strip is 0 372 at G35 ji When the 
concentration is doubled the Cclloplianc optical 
density increases 2 OS times Tlic product of the 
weight of the Cellophane and the optical densiti is 
directly related to the concentration of d\c o\er 
the dilution range of 0 to 5 parts in 10,000 The 
homogeneity of staining and the spectral properties 
of the dye Cellophane hai c been studied as a func- 
tion of time, volume of solution, temperature, pll, 
concentrations of NaCl and Aerosol OT This 
method appears to be sclectu c, rcssonablj accurate 
and can be used in urine oi blood scrum 
T-1824 appears in dog urine within 30 minutes 
after intravenous injection of the amounts coin- 
monlj' used for blood volume determinations Dui - 
ing the ensuing24 hours 2 parts in one thousand of the 
injected dj e are excreted bj the kidiiej This a aluc 
decreases to 3 parts in ten thousand on the second 
i Five drops of dye-tinged dog blood j leld Cello- 
’ t hane values which agree w ell with those obtained 
bj direct spectrophotometnc analysis of the scrum 
Hemin synthesis with gljcine containing C“ in 
its alpha-carbon atom K I Aitmcn, G W 
Casarett, R E Masters, T R Noonan, and K 
Salomon, (introduced by W F Bale) Umversily 
of Rochester School of Medicine and Dentistry, 
Atomic Energy Project, Rochester 7, New Yorl 
It has been shown by Shemin and Rittenberg (J 
Biol Chem 159, 567, (1045), 16G 621, (1946)) that 
the nitrogen component of glycine is incorporated 
in the hemin of hemoglobin This left unanswered 
the question whether the carbon skeleton of glycine 
would also function as a specific precursor of the 
pj'rrol in hemin In order to investigate the latter 
point, C^HjNHjCOOH, prepared by B M Tolbert 
(Radiation Laboratory, University of California), 
was fed to rats which had been rendered anenuc by 
previous phenylhj drazine feeding These animals 
w ere rapidly forming new erj throcjdes as indicated 
bi a high reticulocyte count The radioactive glj - 


cine was administered by stomach tube in a single 
doacofappro\imatcl\ Ipc/lOOgm body weight At 
appropiiatc intcnals animals were bled as com- 
jilctcly ns possible from the c irotid artery Hemin 
was prepared following Ncntki, M and Jalcski, J 
(Ztschr f physiol Chem 30, 38-}, (1000)), globin 
according to Anson, M L and Mirsky, A E (J 
Gen Fhysiol 13, 460, (lOtO)), and hemoglobin by 
cr\ stalliration after hcinol \ sis C* * w as determined 
according to a method dec eloped by W F Bale and 

II E blasters In a typical experiment the concen- 
tration of C* per gram hcniiii was 9 05 times tliat 
found per gram globin h rom this evidence w c con- 
clude that the alpha larbon of glycine is a direct 
precursor of a jiortion of the hemin molecule 

Exlrnclion of myogen and myosin from whole 
skeletal muscles WiijixmR \Mni rsos, RtnEKr 
S A\dihso\ (In in\ itation) , Betti Chinx (by 
iiiMtation) and T I nnos (by invitation) Depart- 
ment of Physiology, Lmicrsity of Maryland, Balti- 
more, and Institute of Physical Chemistry, Lniicr- 
sityof Uppsala, Uppsala My ogen and myosin max 
be partially extracted from whole skeletal muscles 
(rabbit) without mincing the tissues Whole mus- 
cles arc placed in closed bottles and quickly frozen 
in COj snow After they thaw the extracting solu- 
tions arc poured ox er them (1 to 2 cc per gram) 
Extraction is rapid in the first day, smaller incre- 
ments of protein continue to appear for many days 
Ext raction proceeds best at 0°C After sex eml dax s 
the solutions arc poured off, centrifuged, and dia- 
Ixzcd against phosphate bulTcrs Protein solutions 
thus prepared show the following cliamctenstics 
(1) Distilled water extracts contain myogen up to 
2% of the wet weight In extracts of white muscle 
t he electrophoretic ji ittcrns, in pliospliatc bulTer at 
plI-7 6, show a large, slow component, and a small, 
fast one In red muscle extracts the same compo- 
nents occur, plus a myoglobin clcxation, interme- 
diate in vclocitx Those extracts contain no myosin, 
and haxc a low xiscositx (2) 0 4AI K phosphate 
buffer at pH -7 G extracts more protein, but the elec- 
trophoretic patterns arc still simple, consisting of 
the myogen components just described No mxosin 
appears for many daxs (3) If NaiP-Or (500 mgm 
%) IS added to the phospliato buffer, myosin is ex- 
tracted from w hole muscles, both red and w hite, so 
that the solutions become xery viscous The pyro- 
phosphate also increases the extinction of the myo- 
gen components Sharp myosin elexations appear 
in both the electrophoretic and ultracentrifuge sed* 
imentation diagrams Actomyosin andactinarc not 
extracted The my osin max be separated from the 
other proteins by electrophoretic fractionation 

A study of various methods of rewarming men 
after exposure to extreme cold Aoelbert Ames, 

III (by invitation), RicrrARD S Griffith (bx inxi- 
tation), David A Goldthwait (bx invitation), 
Martin B Macht (bx imitation), and H S 
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Belding The Quartcrmastci Corps, Climatic Re- 
search Laboiatory, Lawrence, Mass To determine 
the efHciencj' of \ anous methods of rewarming indi- 
i iduals after e\posure to extreme cold, o\> gen con- 
sumption, skin temperatures, rectal temperatures, 
thermal comfort and onset of shu cring of four men 
were determined during 15 experiments, each con- 
sisting of a one hour exposure to — 40°F , followed 
by one hour of rew arming and one hour of re expo- 
sure to —40 °F Row arming was attempted bj rc- 
moial of subject to higher ambient temperature, 
ie,40'’F or80°F , moderate or strenuous exercise, 
1 e , walking on treadmill 2 5 mph at level or 3 5 
mph at 6 5% grade , providing additional thermal 
insulation (heax y sleeping bag) , infrared irradia- 
tion of hands or face The order of ofRcicncj of vari- 
ous rewarming methods, as measured bj change in 
total bodj heat, was (1) strenuous exercise, (2) 
ambient temperature of nO°F , (3) sleeping bag, (4) 
ambient temperature of 40°F , (5) moderate exer- 
cise, (6) irradiation of face, (7) irradiation of hands 
The first four procedures caused increases in total 
bod> heat during the rew arming period, but only in 
the first was the original heat content approxi- 
mated Moderate exercise resulted in cessation of 
heat loss without gain during rewarming Irradia- 
tion of hands or face had no significant effect on 
total heat content In all cases, body heat decreased 
during the second hour of cold exposure at approxi- 
matelx the same rate as during the first hour The 
only indications of acclimatization, based on results 
of control experiments, w ere a progressive increase 
in thermal comfort and a progressive delaj in onset 
of shivering during successive exposures 
Relation between synaptic delays and charac- 
teristics of preganglionic volleys initiating re- 
sponses in cat autonomic ganglia Domingo Ampie 
(by invitation) and Habrx GnuNOFEST Dcpl of 
Neurology, College of Pngsicians and Surgeons, 
Columbia Univ , New I orh Synaptic delays in the 
superior cervical, stellate, and inferior mesenteric 
ganglia of the cat have been determined in relation 
to the type of initiating preganglionic impulse, 
which may be either of the A or the B fiber ty pe 
Both fiber types were found in the preganglionic 
nerves to the 3 ganglia, but their relative impor- 
tance varied in different preparations Six success- 
ful preparations of each ganglion, with minimally 
damaged circulation were studied Two or all 3 
ganglion preparations were made in 4 animals 
Afferent actn it j w as produced by graded elec- 
trical stimulation of the preganglionic nerves Si- 
multaneous oscillographic records of the electrical 
activity of the preganglionic and postganglionic 
nen es and of the ganglion permitted correlation of 
the time relations of the ganglionic response with 
the conduction velocity of the initiating pregan- 
glionic volley Because of the known relation 
between fiber velocity and spike duration these 


experiments afforded a test of the relatix e impor- 
tance of the duration of the afferent spike in deter- 
mining synaptic delay 

Preganglionic volleys beginning w ith fibers con- 
ducting at 34 8 to 17 5 mps , therefore of the A ty'pe, 
with spike durations approximately 0 5 msec , pro- 
duced ganglionic responses after symaptic delay s of 
1 9 to 4 1 msec Preganglionic activity if predomi- 
nantly B group fibers (volleys with highest veloci- 
ties of 16 8 to 6 2 msec , spike durations about 1 2 
msec ) produced ganghonic responses after delays 
of 2 5 to 5 0 msec Therefore, the nature and dura- 
tion of the imtiating spike apparently are not the 
primary determinants of synaptic delay m au- 
tonomic ganglia 

Changes in nitrogen distribution in the Japanese 
beetle during metamorphosis. John M ANDEtisoN 
(introduced by Otto M Helff) Dept of Biology, 
Brown Univ , Providence, R I Lacking lustologi- 
cal data, an attempt was made to trace by chemical 
methods the processes of histoly sis and histogenesis 
during metamorphosis of the Japanese beetle 
\nalyses of individual insects at all metamorphic 
stages yaelded data for (1) insoluble protein and 
chitin N, (2) amino acid N (3) soluble protein, 
proteose and peptone N, and (4)uricacidN These 
values were expressed in percent of total Nmt each 
stage and their fluctuations charted A conspicuous 
change occurs at pupation Fraction (1) decreases, 
ammo acid N and Fraction (3) suddenly increasing 
Changes in the reverse direction have occurred by 
the 3rd pupal day, and late-prepupal levels are then 
gradually reconstituted Uric acid N reaches its 
peak by the 3rd pupal day and apparently shows no 
further changes No differences were found be- 
tween late pupae and adults 

It IS assumed that decrease in insoluble N and 
increase in soluble N indicates histoly sis, reverse 
changes indicating histogenesis The reciprocal 
shifts in these fractions at pupation do not accom- 
pany, but follow, the fall in oxygen consumption 
and in blood pH found by Ludwag (1931, 1934) 
These latter changes may be considered as manifes- 
tations of processes occurnng prior to disintegra- 
tion of larval tissues at pupation 

Chloruretic action of pressor-antidiuretic frac- 
tion of posterior pituitary extract W Parker 
Anslow, Jr , Laurence G Wesson, Jr , Aefred 
\ BoEOVETand John G Tatlor (introduced by 
HoxierW Smith) New York University College of 
Medicine The chloruretic action of the pressor- 
antidiuretic fraction of postenor pituitary extract 
(Pitressin) has been examined under conditions 
which preclude contribution to chloruresis by the 
oxytocic principle (Pitocin) and by changes in fil- 
tration rate and plasma sodium and chloride In 5 of 
6 experiments on 2 dogs under water load (presuma- 
ably nummal endogenous posterior pituitary secre- 
tion) and under conditions otherwise conducive to 
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stable chloride excretion, the rate of excretion on 
discontinuing Pitressm infusion fell to a level one 
half or less the maximal latc during Pitressm ad- 
ministration (15-20 nm per hour) Changes m 
sodium and potassium excretion generally paral- 
lelled changes in chloiidc excretion Ammonium 
excretion was unchanged In experiments with no 
w ater load (presumabh m iximal endogenous poslc- 
1101 pituitiiy secretion), no significant change m 
chloi uresis was obseived when Pitressm was ad- 
ministered or discontinued In tw o experiments tlic 
action of Pitressm w as compared w ith that of Pito 
cm at a dose of the latter w Inch gave little or no 
antidmretic effect (20 mu of Pitocin per hour) No 
chloruretic effect was observed The results indi- 
cate that the pressor-antidiuretic fraction is thlor- 
uretic, but that this chloruietic action is demon- 
strable experimentallj onlj w hen endogenous 
secietion is minimal (i e , during water loid) No 
new evidence is adduced as to whether the chloi- 
uretic action is attributable to the antidiurctic 
hormone or not 

Physiological significance of preserved central 
vision m lesions of the optic tract vs optic radia- 
tion George j\I Austin (bj invitation), F II 
Lew'Bt and Francis C Grant (by invitation) 
Lab of the Neiirosurg Service, Hasp of the Untv of 
Pennsylvania The present theory of cortical repre- 
sentation of the macula postulates macular sparing 
in the visual field with lesions of the occipital 
lobe, macular splitting with lesions of the optic 
tract It IS also believed that a lesion largo enough 
to involve the entire optic radiation or area 17 
(striata), will produce hemiauopia w'lth macular 
splitting Ckintrariwise, clinical evidence has sug- 
gested a bilateral macular representation m the 
occipital lobes We have examined persons with 
complete occipital lobectomy including the entire 
area striata Cential visual fields w ere mapped out 
with the Bjerrum tangent screen and the Llojd 
stereocampimeter These patients showed only a 
small area of preserved central v isiou varying from 
i to 11° Central field studies of patients w ith optic 
tract lesions revealed similar small areas of pic- 
served central vision The macula includes an arc 
of approximately 10°C, the fovea an arc of approxi- 
mately 2° Our observations failed to show maculai 
aphttmg m optic tract lesions or macular sparing 
following interruption of the optic radiation, or 
removal of the striate cortex The absence of foveal 
sparing vindicates against a bilateial macular corti- 
cal representation, for this pre supposes the preser- 
V ation of at least an arc of the fovea The absence of 
hemianopia with macular splitting after complete 
removal of area 17 or the optic radiation may be ex- 
plained by the use of a slightly eccentric foveal 
point for fixation 

The role of the bulbar facilitator j and inhibitory 
sv stems in vasomotor and respiratory activity 


L M N Bvfii (introduced b\ II S Mvvfr&on) 
Department of Plnjswlogii, Tnlane Uniicrsity 
School of Medicine, New Orlcnri' 'I’lic reticular 
matter of the brainstem has been shown to play a 
most important part iii facilitation and inhibition 
of reflcxly and corticillj induced somatic motor 
activity Comparison of points in the reticular sys 
tern producing these effects with those found con- 
trolling vasomotor and respiratory actn ity show s a 
liigh degree of coincidence Simultaneous n cords 
were made of the knee-jerk, blood pressure and 
rcpiritioii in the cat while selected points in the 
reticular matter of the pons and medulla were 
stimulated It was found that stimulation of points 
which caused complete inhibition of knee-jerk 
always caused a marked drop in blood pressure as 
well as a total inhibition of all respiratory move- 
ments usually pei sibling for the duration of the 
stimulus Following cessation of the inhibitory 
stimulus, whenever there was a rebound effect on 
tlic knee jerk (post-inhiliitorv facilitation) there 
also occurred siinultancoiislv i marked increase in 
blood pressure and inbolh rite iiid depth of respi 
ration Tlicse effects occurred simultaneously for 
equal periods of time, declining similarly to the 
normal values Converse vasomotor and respiratory 
effects were found in knee jerk facilitation with 
post-facilitatorv inhibition 

Apparently bulbar facilitvtorv and inhibitory 
systems apply equally to vasomotor, respiratory , 
and somatic reflexes Since it was impossible to 
obtain pure vasomotor or respimtory effects with- 
out definitely affecting knee-jerk activity, it niav 
be assumed that no completely specific brainstem 
vasomotor or respiratory centers exist Tovarving 
degrees the reticular matter in these areas seem 
simply to facilitate or inhibit spinal motor cells in 
general 

Peripheral vascular effects produced by localized 
warming of various skin areas Mortivier E Ba- 
der, Martin B hlAcuT, andEuzABETnL Picliox 
(introduced by II S Belding) The Quarter- 
master Corps, Climatic Research Lahoratorii Law 
rcncc, Massachusetts By means of a v enous occlu- 
sion plcthy smograph and thermocouples placed on 
selected skin areas, the effect on blood flow through 
the hand produced bv warming localized bodv areas 
w as studied A 250 w att infi ared bulb located at the 
base of an insulated metal cylinder (diam 20 cm ) 
and controlled through a rheostat w as used as a heat 
source The subject was seated comfortably with 
his left hand in an air plethv smograph at heart 
level and the open end of the cylinder was applied 
to the area being warmed, a diaphragm being used 
to prevent heat leakage Rectal tompeiature, hand 
skin temperature, and skin temperature at five 
widely separated points weie determined during 
each experiment Subjects icmained inactiv e at an 
environmental temperature of 15°C until hand 
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skin tempcmlure rcnchod equilibrium (approM- 
imtelj 17°C ) at \\ Inch time basal blood flow s and 
skin temperatures w ere measured 

Using two subjects in repeated experiments it 
was demonstrated that heating the face to 44-45‘’C 
resulted in significant increases lu hand skin tem- 
perature (ai ongo rise 10 2 C °) and aa erage maxi- 
mum flows 4 times as great as the basal values In- 
creases generall 3 ' became apparent w itliin one hour 
and continued until termination of the experiment 
at 90 minutes No changes in rcct il temperature, or 
skin temperature clsew here w ere observed Control 
experiments, appljung heat to the chest in identical 
fashion, produced no significant changes in hand 
skin temperature or blood flow These results sug- 
gest that w arming certain skin areas is more effec- 
tue tlian warming others in oierconnng the vaso- 
constriction of the extremities produced by cold 

Hepato-renal factors in circulatory homeosta- 
sis \X Antidiuretic action of liver VDM concen- 
trates S Baez (bj invitation), A Mazur and 
Ephrum Shorr Dept of Mcdictiic, Cornell Um- 
icrsily Medical College and The Ncio YorL Eos 
ptial, New York City Extracts of anaerobic liver 
chcmicallj fractionated to coiiceiitiatc their VDM 
component w ore found to produce a profound anti 
diuretic effect upon intrai eiious injection into un- 
anesthetized dogs The VDM content of the liver 
concentrates, as assayed by the rat mesoappendix 
technique, was such that 0 001 to 0 0001 gamma N 
produced a well defined \aso depressor effect in the 
test rat The amount of ITlM infused into the dog 
for antidiuretic study varied fiom about 50 to 200 
gamma N per minute, depending on the potency of 
the particular preparation The rate of injection 
was regulated so as to maintain a relatively uniform 
blood level of VDhI sufficient to give a transferrable 
vaso depressor effect in the test rat The infusion 
was continued for 60 to 90 minutes, a total of 2 0- 
20 0 mg ITDM N being administered in the differ- 
ent experiments The amounts injected were for 
beef hv er VDM 7 0-12 0 mg N , for horse liver 2 5- 
3 0 mg N , and for dog liver preparations 2 0-2 5 mg 
of VDM N In one series of experiments a study was 
made of the effect of VDM in the diuresis produced 
bv^ the infusion of 5% dextrose In a second series 
the effects on water diuresis (500 cc by' stomach 
tube) , w ere determined The infusion of the VDM 
preparations lesulted, w ithin 10 to 15 minutes, in a 
70-80% reduction in urine flow which was sustained 
throughout the period of infusion The relation of 
the antidiuretic effect to the I DM content of the 
preparations and to possible oxtianeous materials 
Will be discussed 

A Geiger-Muller counter system for tracer stud- 
ies of gas exchanges in man A C Barger (by 
invitation), G S Richardson (bv invitation) and 
B M Landis From the Department of Physiology, 
Earrard Medical School In atmospheric pressure 


Geiger-Muller counter (Brown, Good and Evans) 
has been modified for the purpose of determining 
the kinetics of gas exchange in lower animals and 
man The counter, consisting of an oxidized copper 
tube and tungsten center w ire, has been inserted 
directly into a closed respiratory circuit This per- 
mits rapid recording of saturation or desaturation 
with minute amounts of a wide variety of radio- 
active gases, including A’’’, the radiation from 
which IS so weak that it is detectable only when 
introduced into the sensitive volume of the counter 
itself An automatic feed-back compensator is in- 
corporated into the system to correct for limited 
changes in gas composition A mixture of 80% 
helium with 20% oxygen has proved to be a much 
more suitable filling gas than air or oxygen because 
it requires lower voltage and yaelds lower back- 
ground w ith better reproducibility 

Curves show ing the absorption of A” in man may' 
be roughly divided, for preliminary analysis, into 
three parts — (a) a rapid decline in counting rate 
lasting from 1-2 minutes, representing chiefly pul- 
monary mixing, (b) a much less rapid decline last- 
ing from 4-7 minutes during w hich argon enters the 
blood and presumably the more richly vascular tis- 
sues, (c) a very slow decline representing more 
gradual penetration of othei regions of the body 
Determination of protein-bound iodine in bio- 
logical material S B Barker and H J Lipner 
(bv invitation) Department of Physiology, State 
University of Iowa, Iowa City A procedure has 
been evolved, by combining and modifying pre- 
vious methods, for the determination of protein- 
bound iodine in various tissues, including blood 
plasma The principal steps are precipitation, 
w ashing and oxidation of the protein, distillation of 
the iodine into sulfite, elimination of SO* following 
acidification, and colorimetric determination of the 
iodide by means of its cataly tic effect on the reduc- 
tion of ceric ions by arsenious acid Advantage is 
taken in the last step of the chloride enhancement 
of iodide cataly sis pointed out by Sandell and Ixolt- 
hoff This method permits a satisfactory analv sis to 
be performed on 2 ml of plasma, one-fiftieth of a 
normal rat thyroid gland, or 500 mg of rat liver, 
kidney , heart or skeletal muscle The changes in 
protein-bound iodine produced bv injection of 
thy roxin and of elemental iodine are being studied 
by means of this procedure 
Inulin, urea, mannitol, and PAH clearance 
ratios in premature infants Hexrv L Barnett 
(by invitation), Helen McNauara (by invita 
tion), Ruth S Hare (by invitation) and Ken- 
drick Hare N'ew York Eospital andthe Department 
of Pediatrics, Cornell limiersily Medical Colleqe, 
New YorL City Simultaneous measurements of 98 
inuhn and urea clearances and 69 inulin, urea, and 
mannitol clearances were made in 10 permature 
infants ranging in weight from 2156 to 2470 Gm 
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(surface area from 161 to 1S2 sq M) Tlie inulin 
U/P ratios ranged from 3 9 to 127 and e\hibitcd a 
close inverse relationship to the urea/inulin clear- 
ance ratios V hich ranged from 0 25 to 0 95 The 
average mannitol/inulin clearance ratio was 0 90 ± 
0 07 In 8 of the premature infants whose ages 
ranged from 9 to 21 days, the average iniilin and 
mannitol clearances w ere 4 37 db 0 88 and 3 93 ± 
0 60 ml /rain , respectively In contrast to the find- 
ings of Berger, et al in adult subjects (Proc &oc 
E\per Biol (LMed 66 62, 1947), the inulin clear- 
ances were not lower after mannitol in 5 infants 
whose control inulin clearances were measured 
prior to the infusion of mannitol PAH clearances 
w'lth plasma levels less than 2 0 mg /lOO ml and 
PAH tubular mavirna with levels greater than 50 
rag /lOOmJ were measured ju 4 of thcaboi c infants 
who were less tlian 14 days old The average PAII 
clearances and tubular maxima were 13 2 ml /min 
and 0 97 mg /min , respectively If PAII clear- 
ances at plasma lei els below 2 0 mg /lOO ml meas- 
ure renal plasma (low in these infants, the average 
filtration fraction cileulatcd is the inulin/PVlI 
ratio 18 0 34 Higher values for all of those measure- 
ments in infants of the same w eight range (2 to 2 5 
Kg ) but over 50 daj s of ago suggest that develop- 
ment of kidnej' function correlates more eloscl> 
with postnatal than w itli gestational age 

CO] content of maternal and fetal sheep blood 
Donald H Bahron Labjj of Physiology, Yale 
Umv School of Medicine, New Haven, Conn Ob- 
servations of the CO- content of blood in the uter- 
ine and umbilical vessels in pregnant sheep in the 
last half of the gestation period indicate 1) that 
the content of the fetal blood is higher than that of 
the maternal , 2) that the content of the fetal blood 
tends to increase regularly as gestation advances, 
whereas 3) no such uniform change lias been ob- 
served in the COj content of the maternal blood , 
4) the CO] content of the blood in the umbilical 
artery tends to be uniformly higher by four or fixe 
volumes per cent than blood in the umbilical vein 

Molecular structure and activity of “vitamin 
P”-like substances Inhibition of succinoxidase 
Grant R Bartlett (introduced by Willi xxi G 
Clxrk) Scripps Metabolic Clinic, La Jolla, Cahf 

Elsewhere (Clark and Geissman, Fed Proc , 
1948) it was pointed out that “vitamin P”-like 
compounds with an ortho-dihydro\ 3 ’’phenolic 
structure, a side chain containing an unsaturation 
and a carbonyl, are epinephrine potentiatois (anti- 
oxidants?) 

In considering possible tissue reactions of these 
substances, it is recalled that the ortho-diphenols 
are readily oxidized to quinones w hich in turn could 
be toxic to enzyme systems requiring — SH groups 
for their activity The compound 2',3,4-trihy- 
droxjmhalcone was found by Clark and Geissman 
to be one of the most active epinephrine antioxi- 


dants It gave a strong inhibition of the — &1I 
enzyme succinoxidasc, the inhibition increasing at 
pH values above 7 At pll 7 4, 10"‘ M chalcone al- 
most completely inhibited the enzyme The cyto- 
chrome C-cylochromc oxidase component of the 
enzyme system was not affected Glutathione pre- 
xented but did not reverse the inhibition 'When 
one of the ortho dilndroxy groups is covered ns 
in 4-mcthoxy ,2',3-dihy droxy'-clialcone, a quinoid 
form could not be obtained on oxidation, and succi 
noxidasc is not affected In the light of the known 
reactions of quinones, the evidence favours the 
view that the enzyme inhibition is due toa quinoid 
oxidation product 

Relationship between arterial pressure and 
renal blood flow Woodrow Battix by invita- 
tion), Bsx C Of ! } (}>} invitation), Ccrlos 

Rapilx (by inv it it 1011 — Rockefeller Fellow), J 
Ron Hioi, Jn (In invitation), I Maxwill 
Littli , IIvROiD D Gurrs Department of Phijsi 
ologij and Pharmacology, lioicman Gray School of 
Medicine of Wnl c J ore'll College, l\ vi’ston-Salcm, 
N C A kidney and the distal stumps of the aorta 
and vena cava wore progressively disserted free 
from a dog (kidnev dog) until they were eomicctcd 
only by the proximal portion of the aorta and vena 
cava A donor dog was hcpinmzcd and its femoral 
artery connected with the distal stump of the kid 
ney dog’s aorta Ihe distal stump of the kidney 
dog’s vena cava was connected with an outflow 
meter The proximal stumps or the kidncv dog’s 
aorta and vena cava were then ligated and severed 
thus completing the isolation of the kidney w itliout 
its being at any time subjected to ischemia The 
perfusion pressure was controlled by an air cham- 
ber and automatic electric clamp on the femoral 
artery of the donor dog The pressure w as low ered 
for periods of one-half to fifteen minutes to a giv en 
level and then returned to the control pressure 
Control flows averaged 230 ml /min /lOO gni of 
kidney (range 115 to 450) at arteno venous dif- 
ferences of pressure of 120 mm Hg Satisfactory 
plots of flow vs A-V diflerence of pressure were 
obtained in nine experiments Of these onlv one 
gave a curve concav e to the pressure axis as de- 
scribed by Selkurt Two were convex and the 
remainder were sfraight All tended to intcicept 
zero flow at approximately 20 mm Hg pressure 
In this isolated kidney' preparation no ev idence of 
autoregulation of flow was observed 

Preliminary studies suggest tliat a permanent 
decrease in PAH clearances occurred early in the 
course of these experiments The cause of this is 
being investigated 

A further study of the effect of hemoglobin on 
cellular respiration T Percy Baumberclr, 
George F Leong (by invitation) and Katrlyen 
Bardw'ell (by invitation) Physiology Depart- 
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merit, School of Medtctnc, Stanford Umversttrj 
lea'it cells increase their o\jgcn consumption rate 
at low OMgen tensions nlien o'\j hemoglobin and 
hemoglobin arc added to the suspension Seieral 
iTOrking inpotheses nere tested in seeking an e\- 
phnation of this phenomenon which has been 
studied bj Neumann (1*115), Lniodi and Sarkamj 
(1037) and Baiimberger (11)3S) The hjpotheses 
may be stated as follows — The increase in Qq of 
yeatt on the addtiton of oxrihcmoglobin-hcmoglohin 
is due to- — (1) an improacd oxagen supply to the 
a east cells because of the liberation of 0x3 gen from 
the oxyhemoglobin, or (2) the catalatic action of 
the methemoglobin that maa be formed, or (3) the 
liberation of some component of the erathrocate, 
other than hemoglobin, or (4) tlie hemoglobin it- 
self Spectrophotometric and polarographic meth- 
ods w ere emploa ed in testing out these hypotheses 
The first three arc untenable but the fourth ha- 
pothesis luas merit So far it can be said that 0x3 
lienioglobin-hemoglobin increases the Qo of 3 east 
whether it is in the intact era throca te or freed ba 
hemolasis or is purified but it has no effect if 
oxidixed to methemoglobin or combined a\ ith car 
hon monoxide The percentage increase in Qo is a 
linear function of the log of the percentage henio 
globin in the 0x3 hemoglobin hemoglobin mixture 

The femoral A-V glucose differences following 
glucose infusion in unanesthetized normal and 
adrennlcctomized dogs C II Bexttt (Intro- 
duced ba Mxgncs I Gregersex) Department of 
Physiology College of Pbysteians and Surgeons, 
Columbia Uniicrsttrj It is gencralla agreed that 
the disappearance rate of injected glucose in 
adrenalectomized animals in good condition is at 
least as rapid as in normal animals However, it is 
not clear whether the sites of disappearance are 
identical In the following experiments the femoral 
A ^ glucose differences w ere measured in 6 control 
and 4 bilaterally adrenalectomized dogs in good 
condition Glucose (0 75 gm /kgm ) was injected 
mtravenously in 10 cc of water and blood samples 
w ere taken at 15, 30, 45 and 00 minutes A statistical 
analysis of the femoral A-Y glucose differences 
following glucose infusion showed that these were 
the same in normal and adrenalectomized animals 
The fact that no sigmficant variations in blood flow 
were found after glucose injection in 2 heparinized 
control dogs (± 10% by bleed out method) indi 
cates that glucose itself produces no changes in the 
rate of blood flow But since no blood flow measure- 
ments were made upon the adrenalectomized dogs 
this evidence on the rate of glucose utihzation is 
incomplete 

Oxyhemograph studies during marked vaso- 
motor changes 'V’IVTA^ G BB^RiIAN^ (introduced 
bv Robert Gesell) Department of Laboratories, 
Henry Ford Hospital, Detroit, Michigan The 
jihotoclectric oxa’hemograph recentlv described by 


Hartman, Behrmann, and Cliapman is so con- 
structed that vasomotor changes are cancelled out 
in the continuous recording of O. saturation under 
ordinara circumstances No evidence of vasomotor 
disturbances has been observed in a senes of 
anesthesia studies on experimental and clinical 
subjects However, fluctuations in the O. satuar- 
tion curv e have been induced in the expenmental 
animal on the admimstration of vasodilator (hista- 
mine) and vasoconstrictor (adrenalin) drugs, in 
amounts sufficient to create marked blood pressure 
altemtious This prompted a search for the factors 
responsible for these variations Blood volume 
changes at the site of the photocell as w eU as analy- 
ses of the blood draining this area should offer 
valuable information in the solution of this prob- 
lem Therefore, all veins, except the main trunk of 
the anterior auricular vein , w ere tied off at the base 
of the car a daa or two previous to the experiment 
Blood volume flow w as registered from the cannu- 
lated anterior auricular vein through a Gibbs drop 
recorder The blood, draining the ear photocell site, 
was collected under oil and analyzed for com- 
jxirison w ith the Oi saturation values obtained on 
arterial blood by' Van Slyke’s manometric method 
The effects of various vasoconstrictor and vaso- 
dilator agents on the blood 0x3 gen saturation curve, 
coincident with tracings of mean blood pressure, 
pulmonary' ventilation, and blood volume flow from 
the photocell site are show n 

The tolerance of dogs to intravenously admin- 
istered fatty chyle and synthetic fat emulsion 
Isaac Murpht Berri (by invitation) and A C 
Ivy Dept of Clinical Science, University of 
Illinois College of Medicine, Chicago Doses of one 
gram of fatty acids per kilogram of body weight 
were giv'en 10 fasting dogs intravenously over a 
period of about 12 minutes in the form of fatty 
chyle collected from cannulated thoracic ducts of 
donor dogs, and in the form of the 10% butter oil 
emulsion prepared according to the method of 
Freeman and Meng (average particle size less than 
one micron) The av erage level of blood fatty acids 
for the 10 dogs, expressed as milligrams percent of 
oleic acid at 0, 0 5, 1, 1 5, 2 5, 3 5, 4 5, 5 5, 6 5, 7^, 
and 8 5 hours after injection of the symthetic fat 
emulsion was 204, 450, 437, 410, 365, 362, 324, 295, 
295, 277, and 232 compared to 212, 537, 365, 313, 212, 
202, 206, 211, 217, and 186 after the injection of the 
same amount of fat as chyle The disappearance 
from the blood stream of the injected fat was 
significantly more rapid when the fat was in the 
form of chyle than when it was in the form of the 
synthetic emulsion 

Cerebral cortical effects of curare Richard G 
Berry, Lieut (MC) US Navy, and FIlA^cIS M 
Forster (Introduced by M H F Friedman ) 
Dept of Neurology, Jefferson Medical College, 
Philadelphia The application of curare to the ex- 
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posed ceiebral cortex of cats, previous!} anes- 
thetized \Mth Dial, results in the appearance of 
increased electrical activity of the cortex vitliin 
four to SIX minutes This increased activity is 
manifested in the electrocorticogram b} diphasic 
spikes similar to those obtained vith strychnine, 
acetylcholine, mctrazol and picrotoxin When the 
curare is applied to aiea 7, these spikes show t} pi- 
cal transneuronal firing to the contralateral area 7, 
and when applied to the acoustic cortex it is pos- 
sible to “drive” the spikes by appropriate stimuli 
in an analogous manner to the acoustic drning of 
strychnine and icet}lcholinc discharges There is 
no preliminary coitical depression as noted with 
ACh When applied to the motor cortex onl} mini- 
mal and inconstant skeletal muscle response is 
noted Varying the pll of the solution did not liter 
the discharges produced h% Jutocostrin (Squibb) 
and d-tubocurarine chloride It is concluded that 
cuiare, applied directly to the ceiebral cortex of 
cats, has a stimulating ctTect on the electrical ac- 
tivity of the cortex 

A new concept of phase-boundar> potential 
applied to the electro-phjsiologj of neric R. 
Beutner and T C Barnes Dcpl of Pharma- 
cology, Hahnemann Medical College and Ilospilal 
of Philadelphia The rapidity of the rise of electri- 
cal potential produced by an alkaloid added to the 
phase boundary between an oil layer and an 
aqueous medium suggests that the spike potential 
in living nerve may be a phase boundan po- 
tential (Barnes and Beutner, Science 101 5G0„ 
1046, Barnes, Fed Proc 6 73, 1947, Seventeenth 
International Ph} siol Congress 390, 1947) B} the 
courtesy of Dr H K Ilartline cathode ra} oscillo- 
graph records were obtained with a DC amplifier 
used for electroretinograms The addition of 0 07 cc 
of 0 0027 M acet} Icholine chloride in saline to a 
guaiacol interface in 200 cc of saline produced a 
w'ave of negativity of 2 millivolts lasting 0 2 of a 
second This wave of negativity which resembles 
the action current in living nerve was follow ed by 
small positive and negative components not unlike 
after-potentials Like the spike potential in nerve 
the acetylcholine potential is reversible ns indi- 
cated by the return of the wave to the base line and 
by the following 6onductivity measurements 20 cc 
of guaiacol W'as shaken for tw o hours w ith 100 cc of 
0 0027 M acetylcholine chloride in saline and the 
electrical resistance of the oil was 5 75 X 10® ohms 
compared with > 2 5 X 10® ohms for guaiacol con- 
trol shaken wnth saline The oil containing the 
acetylcholine was then reshaken w ith saline and the 
lesistance returned to the original value of > 2 5 X 
10® ohms These investigations afford additional 
evidence disproving the old membrane theor} of 
bioelectrical potential in nerve 

Survival of adrenalectomized-nephrectomized 
rats treated with desoxj corticosterone James II 


Birmi (b} invitation), W I Emr&oit (b} in 
vitation) and Itoni rt Gaunt Dcparlmcnl of 
Zoology, Syracuse Vniicrsily, Syracu’ic, A 1 
Studies on the extra-renal action of desox} 
corticosterone acetate (DC V) in water intoxicalion 
(in press) led to obscnations on the effect of this 
steroid on the surx ival of ncphrectomized anini tls , 
also marked differences in the sunnal of rats of 
different ages after ncphrcctom} were observed 
In male rats weighing approximate!} 130 grams, the 
right adren il and kidiic} were removed in one op 
crition and the left idrcnal and kidncv removed 
one week later Onegroup wasgiv cn 3 mgm ofDCV 
per da} beginning immediatcl} iftcr the second 
operation A second group received 0 1 ec of pea- 
nut oil in a similar fashion In a third group the 
kidnc}S but not tin adren ils vieri removed No 
treatment was given anv group prior to nc- 
phrcctom} 

Vdrenalectomizod neiilirci tomized rats treitcd 
with DC V survived on the average ll 1 hours (9 
animals) Vdrcnalci tomized nephrcctomizcd rits 
given peanut oil survived 30 3 hours (10 animals) 
Rats w Inch had been nephrcctomizcd onh surv iv ed 
29 hours (20 animals) fhesL results inditatc that, 
for the size of rat u^ed, DC V exerts a protective 
action against the effects of ncphrcc toiin which is 
greater than that ofTcred bv the intact adrenal 
gland 

In rats that were ncplircctomizcd and untreated 
those weighing SI to 120 grams surv iv id 27 hours 
(12 animals), those between 210 and 322 grims sur- 
vivcd 61 hours (S animals), and those in between 
these extremes showed an intermediate sunn il 
time (11 animals) These results explain some of 
the w idc discrepancies in the literature concerning 
survival times of nephrcctomizcd rits 

The recoverv of sodium thiocjanatc from whole 
blood and plasma as related to the measurement 
of extracellular fluid volumes E Bixbv 

(intiocluced b} 11 C Bvzett) Phystolony Depurl- 
vicnt. Medical School, L imcrsity of Pcnnsyhaina, 
Philadelphia, Pcunsyhania It has been found 
that extracellular fluid volumes, using the sodium 
thioc}anafe method, mcieascd in malarious hu- 
mans with the sevcrit} of the infection (Overman, 
Dav'is, and Thorpe, \mer Plnsiol Soc Fed Proc 
6 1, pt 2, 174, 1947) In order to stud} the pci mca- 
bilit} of the malarious ervthrocvte to tluocvanate, 
normal whole blood has been used as a pieliminai} 
control Whole blood and plasma w ere studied sepa- 
rately in their reactions to both concentrated and 
dilute solutions of sodium tluocvanate When the 
concentrated solution of thioc}anate (4 71%) was 
mixed with blood and plasma, the final conccntia- 
tion of thiocyanate was 13 5 mgm /cc With plasma 
all the thioc}anate was recov'erablc wathin the 
limits of accurac} (1-2%) With whole blood, 
equilibrium betw eon er} throcytes and thiocvanate 
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was found ■s\hen the tliiooyanato concentrations of 
the separated erythrocytes and plasma ward 
analyzed separately Dilute thiocyanate 01% gave 
a resultant concentration of 05 to 025 mgm per 
cc m plasma and blood Those concentrations 
approach the usual range of thiocyanate level found 
in the serum of subjects on uhom extracellular 
fluid volumes are determined by the tluocy'anate 
method (Crandall and Anderson, Am J Digest 
Dis & Nutrition, 1 12G, 1935) 

When plasma alone was used, 10-20% of the thio- 
cvanate added could not bo recovered In these 
dilute concentrations, small increases of thio- 
cyanate added to a constant plasma volume gave 
higher percentage values for tluocyanate recovery 
Vnd the reverse v\as likewise true When whole 
blood was used with this dilute concentration of 
thiocyanate only 5-10% of it could not be re 
cov ered If the loss of thiocv’'vnate due to plasma 
alone is considered, this is evidence that equilib- 
rium between erythrocytes and thiocyanate is 
established in dilute concentrations 
A light-stable visual purple \lfred F Bliss 
Dcparlmcnl of Physiology, Tufts College Medical 
School, Boston Squid retinas contain cephalopsin 
(Biol Bull 91 220), a visual purple similar to that 
of V ertebrates in its absorption spectrum and in 
that it can be bleached thermally or by polar sol 
vents, yielding a lipid called indicator yellow, 
w Inch in acid solution releases the petroleum ether- 
soluble carotenoid, retinene However, when dark 
adapted squid retinas are illuminated continuously 
one hour after excision into petroleum ether, they 
show neither bleaching nor increased retinene 
release in light intense enough to bleach a verte- 
brate retina in less than a minute On the other 
hand, when squid retinas are illuminated imme- 
diately after excision into petroleum ether, the 
thermal rate of retinene release is doubled and 
maintained for more than three hours It is con- 
cluded, from the maintenance of the hght-initiated 
retinene release in spite of the demonstrated ab- 
sence of a light sensitive retinene precursor in one 
hour old retinas, that there is no present evidence 
for a photolabile visual purple in the squid It is 
suggested that the light effect is an acceleration of 
thermal bleaching caused by the accumulation of 
polar metabolic products in the stimulated retina 
The source of uropepsin in man Stanxet 
Block (by invitation), Louis Rosenberg (by 
invitation), R H Broh Kahx (by invitation) 
and I Arthur Mirskv May Institute for Medical 
Research of the Jewish Hospital, Cincinnati, Ohio 
The urine of subjects with an intact, functioning 
stomach contains a pepsin-hke enzymic which has 
boon designated as uropepsin An attempt has been 
made to determine the site of formation of this 
enzv me and the mode of its entrance into the urine 
Prev lous studies have indicated that this enzvmae 


originates from the stomach This has been inferred 
from its absence from the urine of gastrectomized 
animals and of human patients with pernicious 
anemia We have extended these observations by 
demonstrating its absence from the urine of gas- 
trcctomizod patients Although uropepsin origi- 
nates from the stomach it appears to be absorbed 
directly into the blood stream from the secreting 
peptic glands rather than after its excretion into 
the lumen of the stomach This was demonstrated 
by feeding large amounts of gastric pepsin to pa- 
tients with pernicious anemia, to normal human 
subjects and to dogs In no case did this procedure 
result in an elevation of the levels of uropepsin 
excretion w Inch had existed prior to the oral ad- 
ministration of the enzyme The intravenous ad- 
ministration of pepsin to dogs did not result in an 
increase of uropepsin excretion Such an observa- 
tion indicates the inability of pepsin to be excreted 
after its introduction into the blood and is pre- 
sumptive evidence that the enzv me is transported 
intravascularly in the form of pepsinogen, a finding 
which also would tend to confirm the hypothesis 
that the enzy'me is absorbed directly from the 
secreting cell in the form of its inactive precursor, 
pepsinogen 

A method for production of cardiac infarction 
in the dog J Richard R Bobb, Donald C Eunze 
and Wvi McCxll,Jr (Introduced by Harold D 
Green) Department of Physiology and Pharma- 
cology, Bowman Gray School of Medicine of If ahe 
Forest College, Winston-Salem, North Carolina 
Simple ligation of a coronary artery or a coronary 
artery and its accompanying vein has given ir- 
regular unpredictable areas of necrotic myocardium 
and at times no necrotic myocardium could be 
found at all Since the major vessels of the heart are 
on the surface it was felt that possibly the collateral 
circulation which supplies the myocardium after 
ligation of its primary supplying artery has its mam 
branches, although v ery small, also on the surface 
To test this idea dogs were anesthetized with 
intravenous sodium pentobarbital (40 mg /kg ) , 
artificial respiration was administered and aseptic 
thoracotomies performed Ligation of the anterior 
descending arteries and accompanying veins was 
done in ten dogs The arborizations of the ligated 
vessels w ere exposed and a cautery touched lightly 
around the area supplied by the ligated artery 
The chests w ere closed aseptically All dogs showed 
definite gross infarcts when sacrificed about ten 
day s postoperativelv In eight control animals the 
anterior descending arteries and v eins were ligated 
sinularlv to the test animals No cauterization was 
done Two of these showed extensive infarcts 
Four showed infarctions of varving size and two 
showed no evidence of infarction Four controls 
w ere done in w hich the onlv cardiac lesion w as a^ 
superficial burn around the mvocardium supplm 
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by the anterior descending artery None of these 
animals showed infarction For three days posl- 
operatively a total of 100,000 units of penicillin nas 
administered in divided doses In a series of 25 dogs 
with thoracotomies there nere no deaths from 
infection 

It 18 believed this method n ill produce a cardiac 
infarction nith greater consistency and of more 
predictable size than simple ligation 

Change in riboflaMn during embrjome deiclop- 
ment J H Bodine and L R FiTZGEn\LD (bj in- 
vitation) Zoological Lahoralory, Stale Lniicrstly 
of Iowa A quantitative studj has been made of the 
rate at which riboflavin is converted into ptennes 
during the course of embrj onic de\ elopmciit of the 
grasshopper By the use of \-irradintion it has been 
possible to destroy paits of the egg and to de- 
termine the extent to iiluch embj ronic \ ersus non- 
embryomc cells are lesponsible for such chemical 
conversions In general it has been found that the 
non embryonic cells (serosa, etc ) do not change 
riboflavin into ptennes Such conversions appear to 
be properties of the embrj onic cell perse \ 
chronological table of these com ersions has been 
n orked out 

Renal fraction in normal subjects and in sub. 
jects with essential hjpertcnsion Alfred V 
Bolomey, Ernest F Breed, Alexander Miciue, 
Katharine Michie and Henri D Larson 
(introduced by H W Smith) New York Lni- 
versity College of Medicine Simultaneous deter- 
minations of cardiac output (C 0 ) by right heart 
catheterization and lenal blood flow (R B F ) by 
the p-anunohippurate clearance method n ere made 
on 18 non-hypertensive and 18 hj pertensn e sub- 

cts The control renal fraction (RBF/CO X 100) 
verages 15 7 per cent (10 2 -26 9 per cent), a value 
Ion er than the 19-20 per cent obtained n hen the 
average normal resting cardiac output reported by 
Cournand or by Stead is divided into the average 
normal value for renal blood flon rejxirtod by 
Smith This discrepancy may be due to differences 
in the hematocrit or to hypermetabolism induced 
by the complexities of the procedures C 0 show ed 
no correlation nith anemia but nas inci eased in 
realtion to the degree of hypermetabolism R B F 
showed no correlation with hypei metabolism but 
n as decreased bj' anemia Deviations in metabolic 
rate and in hematocrit in the hypertensive sub- 
jects n ere of the same older of magnitude as in the 
controls The increase in C 0 associated with 
hypermetabolism and the decrease in R B F 
associated w ith anemia operate to low er the renal 
fraction in both groups The average C 0 is the 
same innormal and hj pertensive subjects, w hereas 
the R B F varies from noimal to verj low v'alucs in 
severe hypertension, the renal fraction deci easing 


to as low as 1 4 per cent in the latter (range 1 4 to 
20 7 , avg 11 per cent) 

Quantitative glycogen determinations on spcci- 
mens of human livers obtained by needle biopsy 
Philip K Bondi, Waih-fr II Sheldon and 
Lillian Evans (introduced bj'JASiEsV Warren) 
Departments of Medicine and Pathology, Emory 
Umicrsity School of Medicine Studies of the liver 
glycogen concentration in animals have produced 
valuable information concerning the metabolism of 
carbohydrates Comparable studies in human 
beings have not been earned out, except under 
distinctly unphjsiologic circumsbinccs Single or 
serial specimens of human liver tissue can now bo 
obtained by needle biopsy under relatively atrau- 
matic conditions The histochcmical demonstration 
of glycogen has been improved by Gomori’s new 
method A quantitative estimation of the liver 
glj cogen content has been made by comparing the 
optical density of standard sections stained under 
standard comhtions with the optical density of 
similar sections taken from livers, the glj eogen con- 
tent of which has been determined by chemical 
methods Our results suggest that this method may 
be relied on to giv c results accurate to the nearest 
0 5% glj eogen 

Because of the irregular distribution of glycogen 
in the liv ers of animals, t he results obtained by this 
technic can be considered only as indications of 
general trends, rather than as accurarc measure- 
ments of the av crage liv er glj eogen content The 
validity of the observations, however, is indicated 
by the consistency with which subjects reacted to 
similar influences Furthermore, the magnitude of 
the changes observed was greater than the maxi- 
mum range of spontaneous v ariation of distribution 

Normal subjects and patients with various types 
of disease hav c been studied In cases of vv ell con- 
trolled diabetes mellitus the liver glycogen was 
found to bo within normal limits At the onset of 
diabetic acidosis the liver glycogen was somewhat 
depressed In severe acidosis the glj'cogen levels 
were reduced to less than 0 5%, but when treat- 
ment had controlled the ketosis, the glycogen lev els 
were normal 

Overnight fasts in normal subjects produced 
only slight and unsigmficant depression of liver 
glycogen levels In patients starved for periods up 
to 36 hours a progressiv e decline of liver glj cogen 
was found A secondary gly cogen rise like that seen 
in experimental animals has not been observ'cd thus 
far The effect of the intiavcnous administration of 
small amounts of epinephrine has also been studied 
Serial biopsies done before and after breakfast 
showed an appreciable incicase in liver glj’cogen 
30 minutes after eating 

Observ'ations aie also being made of the gly cogen 
content of livers with cirrhosis and hepatitis 

Localization of certain spasmodic respiratory 
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responses m the medulla oblongata of the cot 
Herbert L Bortson (by invitation), George 
CR.VRRandS C B vnc Dcparlmcnt of Physzology, 
College of Physicians and Surgeons, Columbia 
L niversilij Sj stcnialic exploration of the medulla 
oblongata of the cat, bj means of electrical stimula- 
tion, has show n that in addition to gross inspiratory 
and evpimtorj responses there may also be elicited 
a characteristic heightened spasmodic respiratory 
act which maj be likened to such phenomena as 
coughing, sneezing, gasping or retching Experi- 
ments were carried out on cats under light nem- 
butal anesthesia or on decerebrate preparations 
Yith the lid of the Ilorslej Clarke steieotaxic 
instrument discrete regions of the low er brain stem 
w ere stimulated w ith a bipol ir enameled w ire elec- 
trode connected to a tin ratron stimulator (Rev 
Scient Inst 18 CGd, 1947) Recordings of the 
respiration \\ ere made w ith simultaneous thoracic 
and abdominal pneumogr-iphs or a spirometer or 
both The spasmodic respiratorj response could 
be obtained only on stimulation of the dorsolateral 
portion of the medulla at the level of calamus 
scriptorms, which corresponds to the fasciculus 
’^litanus and its nucleus, and also to the general 
region of the entering glosso phar 3 ngeal and vagal 
rootlets No other region of the brain stem was 
found to yield similar responses Attempts will bo 
made to determine the exact conditions w hich arc 
optimal for specific expression of the spasmodic 
response in the various respiratory phenomena 
mentioned 

The effects of anoxia upon m) oglobin concentra- 
tion IYieuam J Bow en and William E Poel 
(introduced bj Heinz Speciit) Laboratory of 
Physieal Biology, National Institute of Health, 
liclhesda, Md Hurtado, et al (Am J Med Sci 
194 VOS, 1937) reported an increase in myoglobin 
content of dogs born and reared at high altitudes 
Their method did not differentiate betw een hemo- 
globin and my oglobin and depended upon perfusion 
for removal of the hemoglobin We adopted a 
method based upon quantitativ e spectropho 
toinetr J of the carbonyl deriv ativ es for the anal j sis 
of mixtures of myoglobin and hemoglobin which 
ehrmnates the necessity of perfusion The muscles 
are eleaned, frozen wutli dry ice, pulverized and 
then simultaneously homogenized and extracted 
with water The extract is cleared of interfering 
proteins, buffered and treated w ith carbon monox- 
ide Analysis is done at 558 and 538 mu at which 
Wave lengths extinction coefficients allow calcula- 
tion of the concentration of myoglobin and hemo- 
globin Using this method, rats, exposed 4 hours 
daily to 282 mm Hg (25,000 ft ) are being studied 
Body w eights, hematocrits and blood hemoglobins 
are followed as criteria of adaptation At various 
stages of adaptation the rats are sacrificed and the 
gastrocnemius and soleus muscles analy zed To 


date, mne rats, exposed for 2 to 52 weeks, have been 
analyzed In these the hematocrit and hemoglobin 
values had increased 25 to 66 per cent over the 
averages of the controls The myoglobin, however, 
consistently show s no significant change from that 
of the controls Also, the results show that 2 to 8 
times more hemoglobin is retained by the muscles 
of the exposed animals than by the controls and 
that the amount retained varies directly with the 
hematocrit value 

Alkali decomposition of myoglobin WimjAir J 
Bowen (introduced by Heinz Specht) Laboratory 
of Physical Biology, National Institute of Health, 
Belhesda, Maryland Among the differences re- 
ported to exist betw een hemoglobin and myoglobin 
is greater resistance of myoglobin to alkali de- 
composition Hauromtz (Z Physiol Chem 232 
125, 1935) gives data show mg that 14 hours is re- 
quired for 86% decomposition of human myoglobin 
by 05N NaOH and that 38 hours is reqmred for 
complete decomposition The same author (Z 
Physiol Chem 183 78, 1929) also shows that the 
rate of decomposition of hemoglobin by alkali 
vanes according to species The reactions of met- 
myoglobin and oxyhemoglobin of the dog and horse 
with N/10 NaOH have been followed with the aid 
of a spectrophotometer at 24 ± 1°C The extmction 
coefficients of 100% alkaline metmyoglobin an^ of 
oxy hemoglobin and of the respective alkali hema- 
tins at 540 mii w ere used Four experiments, using 
each globin in each experiment, were done The 
average fractions of myoglobin (Mb) and of hemo- 
globin (Hb) decomposed at various intervals are 
giv en in the table The results show that myoglobin 
of both the horse and dog is more resistant to alkali 


Tune 

Per cent decomposed 

Horse i 

1 Dos 

Mb 

Hb 

Mb 

Hb 

15 sec 

is S 

17 6 

35 6 

93 1 

1 lUlD 

23 9 

25 0 

43 3 

1 92 6 

5 min 

28 2 

66 1 

63 0 

88 3 

1 hour 

36 8 

94 9 

60 S 

87 B 

24 hours 

69 7 

95 6 

96 5 

93 2 


decomposition than their respective hemoglobins 
They also show that the rate of decompositon of 
mv oglobin by alkali differs in the two species 
Enzyme inhibitors on conduction and respira- 
tion of frog nerve L L Bovarski,S PosTEL,andA 
Rosenblatt (introduced by R W Gerard) Dept 
of Physiology, The University of Chicago Sodium 
fluoracetate, 0 OOlM to 0 IM (over a pH range of 
5 to 8) does not affect conduction or resting respira- 
tion of frog sciatic nerv e (summer frogs) Methyl- 
fluoracetate, 0 005M, w hich should penetrate more 
readilv , irreversibly abolished the action potential 
in about 3 5 hours Extinction is faster at higher 
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concentrations, about 2 hours it 0 05 hi At about 
tuo hours, the action potential has been reduced 
50%, but resting lespiratiou is already inhibited 
by 80% This latter differs from muscle, where 
only activitj^ metabolism is affected (hlcKcen 
Cattell, Con et al, Report OSRD 4981, June 2, 
19451 Fumarate, 0 Olhl, applied simultaneously 
with, or 30 mins after, the poison, completely 
protects the action potential while permitting a 
fall of 50% in resting respiration Vcctatc, alcohol , 
pyruvate, or succinate, at 0 Olhl, do not prevent 
the fall in action potential, thoughO 05M succinate 
protects Other substrates arc being tested at 
higher concentrations, and the study is being ex- 
tended to respiration of stimulated nerve With the 
Gerard-Tobias micro rcspiromcter, using 3 mg 
samples, the Qo for left and right ncrics agree 
within 10% The coefficient of variation among all 
frogs (of species Rana pipiens) was 20% (in 32 
experiments) At SO^C , Qo, during the first half- 
hour IS 140 d= 28 

The myenteric reflex Eiiin Bo7Li n Dept of 
Physiology, Ohio State L/nivcrsili/, Columbus In 
the dog’s small intestine, stroking the mucosa 
increases the strength of the rhythmic contractions 
on the oral side In the rabbit’s small intestine, 
stroking is ineffcctix e but longitudinal stretching 
causes strong contractions of the circular muscles, 
also exclusively' on the oral side The contr'ictions 
arise above the stimulated region but may bo con- 
ducted in either direction Local application of 
nicotine sulfate in concentrations ns low asl 20,000 
blocks the spread of the response orally It is con- 
cluded that an enteric synaptic mechanism con- 
ducting impulses chiefly or exclusivoh orally is 
responsible for the polar responses of the intestine 
■ the dog, the introduction of a bolus induces, on 
the oral side, strong rhythmic activity of the same 
frequency as that of the empty organ Action po- 
tentials are similar to those associated w ith the 
activity of the empty intestine The evidence of 
this and previous w ork indicates that the individual 
contractions arc myogenic but that the strength of 
the contractions can be modified by' an enteric re- 
flex mechanism 

The effect of morphine on urinary xolume in 
women J T Bradbcrx, O F Kraushaar (by 
invitation), W E Bro'v\i>. (by invitation) Depi 
of Obsleirics and Gynecology, Slate Umiersity of 
Iowa, Iowa City, Iowa This is a clinical report of 
the effect oi morphme on the unitary' output in 
ten (10) women The patients studied represented 
various adult ages , and rnultiple observations w ere 
obtained on each patient Each patient bad nothing 
by mouth from midnight until 3 p m on expcii- 
mental days k retention cathetci was inserted at 
Tam and the intravenous administiation of 
fluids begun In each case 2,400 cc of fluid was given 
intravenously , and the rate was controlled so that 


the total volume was introduced into the vein in 
approximately 5 hours The experiments were done 
on day s w hen the patient w as afcbnlt and clinically 
seemed to be m water balance Hourly urines were 
collected for 8 hours and the volume and specific 
gravity determined The unne for the next 10 
hours was lollccted ns a single specimen On the 
test day s. Morphine Sulfate gr O M was gu'cn to 
each patient at the time the intraxenous fluids 
wore begun, regardless of age or weight 

The hourly urine volumes were markedly di- 
minished after morphine w.is gix'cn so that the 
average S hour excretion xolume vas one half that 
on control day s , SOO cc as compared to 1770 cc The 
unne flow increased S or 0 hours after the morphine 
w as gix cii so that the total excretion in 2 1 hours w as 
siniilir on control and morphine days 

The secretory pressure of the Iner of the 
chicken N R Bui w in (introduced In A B 
Lcckhardt) and II L Guxmxo Dcpl of Physi- 
ology, 'J he Liiucrsily of Chicago This report 
coxers sixteen recordings of the bile pressure from 
the hep itic duct The maximum pressures obtained 
were 253, 152, 105, 1 10, 125, 100, 119, 175, 147, ISO, 
160, 172, ISO, 100, 173 and 167 mm of w iter This 
gixcs an axorage maximum pressure of 168 mm of 
xxater and a range of 110 to 253 mm of water 
Rhy tlimic fluctuations of pro'-surc xxcrc noted in all 
cases These flucttmtwns were from 10 to 10 mm ol 
xxater and occurred ex cry one to fix c minutes Upon 
obscrxation of the hepatic duct it was found that 
this prcssiircxnrmtionxxns due to peristaltic action 
along the duct Iftcr the bile pressure reached the 
aboxc peaks, a gradual decline in pressure was 
observed The first nine experiments were made on 
chickens anesthetized with sodium barbital Tlie 
last sexen chickens xxerc anesthetized bx positive 
piessurc ether insufflation In the first nine experi- 
ments the hepatic duct was cannulated ibout a 
centimeter from its entrance to the intestine In 
the last seven experiments, besides cannulating 
the hepatic duct as in the first experiments, the 
small connecting duct between the lixer and the 
gall bladder was clamped off with a hemostat close 
to the lix er 

Thcrmodvnamic analysis of the relative effec- 
tiveness of narcotics F BniRKandJ hi Postrr- 
NAK (by' invitation) Johnson Poimdalion, hni- 
vcrsily of Pcnnsyhania In a multiphase sy stem in 
equilibnum with respect to a particular con- 
stituent its thermody iianiic actmty' in experi- 
mentally' inaccessible phases equals that mcasuicd 
in another phase This principle is useful in analx - 
SIS of chemical effects on living cells whcie onlx 
concentrations in extracellular phases ai e know ii 
Since narcosis is a process apparently reaching 
equilibrium this method is applicable to svstc- 
matic study of the rclatixc cffectixencss of 
narcotics Feiguson (Pioc Hoy Soc B, 127 387, 
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1919) reported that in contrast to greater than 
thousandfold aariation in aqueous concentrations 
of equallj effcctn e doses of many substances the 
corresponding thcrmodjnimic ocUmUcs he in a 
relatncl} narrow range of \ allies The present cal 
culations show that for nianj narcotics of different 
clioniical structure, acting on scieral cell tjpes, 
equal degrees of effect are produced at approxi- 
matclj equal thcrniodj namic actn ities This con- 
clusion contrasts sharplj w ith findings of Ferguson 
and of Badger (Nature, 158 5SS, 1946) both of 
whom emphasize the progressne increase, in an 
homologous series of compounds, of the thermo 
dmaniicactnitj at which narcosis occurs It seems 
that both of these systematic relations among the 
actiiities of narcotic substances can occur (In 
these calculations the pure narcotic at the same 
temperature is chosen as the standard state ) 

New experimental evidence to be presented 
confirms the existence, for some cell tjpes, of the 
law that equal degrees of narcosis are produced at 
equal thermodynamic activities 
Circulator j resenes shown by animats under 
acceleratory exposure S W Bhitton, and V A 
Pertzoff (bj inxitation), UmicTSity of Virginia 
Physiohgtcal Laboralory Reduction in carotid 
arterial pressure obsened during exposure to 
acceleratorj forces maj be considered as a blood 
pressure deficiencj area in time Such a deficiency 
area is directtj proportional to the product of the 
intensity and duration of centrifugation Used in 
correlation with post acceleratory blood pressure 
changes, a sigmficant evaluation of an animal’s 
circulatory reserve condition may bo obtained 
Monkeys and dogs w ere tested at Jg for 5-30 sec 
Of the two factors involved, animals appeared to 
be more sensitive to intensity than to time of 
exposure to g forces Comparison of the effects of 
fasting, exercise, cold, anesthetics, hemorrhage, 
operative and other conditions was made with the 
responses of the normal animal iMarked de- 
ficiencies m recoverability were observed by the 
circulatory index method, even after mild accel- 
eratory exposures only were employed 
Food intake as a mechanism of temperature 
regulation in rats John R Brobeck Laby of 
Physiology, Yale Univ School of Medicine, Yew 
Haien, Conn That food intake varies with en 
vironmental temperature is a widely accepted 
principle, and it is generally assumed that this 
relationship is derived from the tact that total 
energy expenditure varies with temperature 
Thus, food intake is thought to be determined by 
total energy expenditure The following expen 
ments suggest, however, another interpretation 
Adult male rats were acclimatized to 84 F , and 
then exposed for 18 hours to any one of several 
temperatures ranging from 65° to 97° Food intake. 
Water intake, weight change and body temperature 


change were measured At the lower temperatures 
(65°-72°F ), food intake increased, and body tem- 
perature rose by about 1 0°F (presumably because 
of the animals’ greater alertness and activity at 
the end of the exposure period) A similar rise in 
body temperature was observ ed at the other end of 
the temperature scale, i e , at 94°F , but here the 
food intake was extremely^ low, and the animals 
lost weight because their expenditure was so much 
greater than their energy intake 

At these two levels (70° and 94°F) body tem- 
perature change was the same and total energy 
expenditures were comparable, yet food intake 
was entirely different These data suggest that 
under the conditions of these experiments food 
intake served as a mechanism of temperature 
regulation 

The production of waves of inhibition in the 
esophageal-fundic region Daviee A Brodv (by 
invitation),! D Lawson (by invitation) and J P 
Quigeev Deparlment of Physiology, University of 
Tennessee, Memphis, 'Tennessee In Bajliss and 
Starling’s original demonstration of the Law of the 
Intestine the presence of a relatively large foreign 
body in the intestine was essential to the produc- 
tion of the wave of inhibition preceding the wave 
of contraction Similarly, we have observed that 
deglution regularly produced a transient fall of 
intralumenal pressure wuthm both the fundus and 
lower esophagus in 8 out of 10 human subjects (74 
of 78 trials) w hen the pressure recording device w as 
in these two regions However, wheniecordmg tips 
were only in the stomach, deglution produced no 
significant pressure change in the body and fundus 
In the former situation, the esophageal pressure 
(measured by^ the open tube-optical manometer 
technic of Brody and Quigley, Gastroenterology, 
In Press) began to fall 0-3 seconds after the onset 
of swallowing, fell 5-15 cm of water within 4 sec- 
onds and rose to normal in approximately 10 sec- 
onds This negative pressure w av e w as immediately 
follow ed by an elevation of pressure in the esopha- 
gus to 10-35 cm of water above the basal level and 
then returned to normal in 6-9 seconds The nega- 
tive pressure wave 22-45 mm distallv in the fundus 
began 0-2 seconds after the onset of the esophageal 
negative wave, fell 3-12 cm of water, persisted 
10-14 seconds, then returneb to normal Succeeding 
positive waves did not exceed 5 cm of water in 
amplitude Perhaps the wave of inhibition preced- 
ing the wave of contraction is a rcsorv e mechanism 
elicited when the contraction wave alone is made 
quate to propel a bolus 

Measurement of gastric tonus in the normal 
human Damel A Brodv (by invitation; and 
J P Quigeei Department of Physiology, Uni- 
tersify of Tennessee, Memphis, Tennessee Gastric 
tonus (the tension exerted by a given number of 
muscle fibers, Brodv and Quigley, Bull Math 
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Biophysics, In Press) was determined in five nor- 
mal human subjects The method consisted of (a) 
lecording the intraluminal pressure (Brodj and 
Quigley, Gastroenterology, In Press) of the G hour 
fasting stomach distended to a standard volume of 
GOO cc , (b) measuring the pressure decrease follow - 
ing the administration of throe drops of nitroglycer- 
ine sublingually or amjd nitrite by inhalation until 
severe head throbbing developed, (c) solving the 
equation T = Pr/2, where T = wall tcnsion/cm 
(tone), P = fall in pressure and r = 5 24 cm, the 
radius of a GOO cc sphere The distended stomach ib 
not entirely' spherical and its wall is not uniform, 
thus the calculated values of tone are appro\imatc 
However, this method appears to supply the most 
accurate measure of tone under phvsiological con- 
ditions so fai developed The fall in basal intra- 
gastric pressure occasioned ba nitrites was 3 0-7 3 
cm of w iter, (orrcsponding to a reduction of tone 
of 7 3-19 1 gm Vssuming the complete abolition of 
tone by nitrites, then the original gastric tone was 
7 3-19 1 gm In general, the magnitude and duration 
of tone reduction was ini erselv proportional to the 
degree of gastric phasic activity which preceded 
the nitrite administration In one completely 
vagotomized subject, c\i>osod to 18 hours constant 
Wangensteen drainage, nitrites lowered gastric 
tone 14 8 gm 

Insulin inactivation by tissue extracts R II 
Bhoh-Kaiin (by invitation) and I VuTiirn Min- 
SKY May Inslilulc foi Medical Research of the 
Jewish Hospital, Ctncinnalt , Ohio A system capa- 
ble of inactivating insulin during in iilro incuba- 
tion has been demonstrated in rat, rabbit, beef and 
human liveis In the rat, this system has also been 
und in smaller amounts in the kidney and in 
uscle , pi isma appears to contain none The mus- 
cle of the rabbit is a pooler source than rat muscle 
The insulin inactivator is extracted after ho- 
mogenization of the freshly' excised tissues in 3 
volumes ol ICC watei and is found in the super- 
natant fluid fiom the centrifuged homogenate The 
active fraction can be precipitated by adjustment 
to pH 5 0 and partially recovered by redissolving 
at pH 7 5 The inactivator from rat liver is beliex cd 
to have the properties of an enzyme It is destrov cd 
by heating to 70° C foi 10 minutes Its maximum 
activity' during incubation is demonstrated at pH 
6 to pH 8 The effect of the temperature during in- 
cubation has not been thoroughly investigated 
although activity is observed at 37° C and not 
during incubation at 5° C At 37° C and pH 7 5 the 
destruction of insulin proceeds at a fairly constant 
rate for the first part of the incubation and then 
decreases progressively Dialysis of rat liver ex- 
tracts results in a loss of activity The activity of 
such a pi cparation can be recovered by' the addition 
of magnesium or mang'intsc salts The actmty of 
an undialy zed extract can be almost completely 


inhibited by low conrcntrations of cupric and zinc 
salts bill IS not affected by salts of magnesium, 
manganese, ralcium or sodium 10"^ M lodoacctatc 
and lodosobonzoatc also inhibit its actiyity This 
inactivator is not believed to Iiavc the properties of 
known proteolytic enzymes since the extracts do 
not produce apprcf lablc splitting of a hemoglobin 
substrate at pH 7 G nor is their activity inhibited 
by the relatively non specific protease inhibitors 
of llic soybean 

The sequence of functional changes in a neurone 
during narcosis and anoxia D W BnoxK, F 
BnixKandM G LAnriAnir Johnson I oundalion, 
bnncTSily of Pennsyh ania It is the purpose of 
this communication to consider how a number of 
related characteristics of nerve arc modified by 
narcosis, anoxia and cc rtain ions 

Thus, if chloretone be applied to frog axons, a 
senes of changes ensue with respect to time and 
I onccntnition Tinder low concentrations there is 
first the well known rise in threshold Under higher 
coiucntrations a still greater stability of the nerve 
IS revealed by its inability to initiate rhv thmicAlly 
recurring impulses under the stimulus of a chemi- 
cal igcnt such ns sodium citrate This region which 
has lost the power to initiate impulses can however 
conduct impulses which originate in another por- 
tion of the nerv e V still higher degree of stability , 
induced by higher eoncentrations of chloretone, arc 
necessary to abolish conduction Analogous, per- 
il ips, IS the observation that sy naptic excitation in 
a ganglion is blocked under lower concentrations 
than is axonal conduction 

Further evidence of these progrcssiv c alterations 
in the properties of nerv e are found in the changes 
in oxvgcn utilization in the time course of the 
cxtri oxvgcn consumjition of activity and in the 
resting oxygen consumption 

The intcr-rekation of these several functional 
characteristics of nerv c w Inch arc thus progres- 
sively modified will be considered in terms of the 
rclativ e actions of anoxi i and v arious ions as vv ell as 
of narcotics 

Antidromic potential recordings from the 
medullary pyramid of the cat Joiix hi Brook- 
HART and Rtjsselti E Morris (bv invitation) 
Inslilxitc of Neurology, orlhwcslcrn Imiicrstiy 
Medical School, Chicago, III As a foundation for 
projected studies of the py ramidal system, record- 
ings have been derived from the medullary pyra- 
mids of cats anesthetized with Dial or anemically 
decerebrated Antidromic activity has been 
initiated in these fibers by stimulating electrodes 
placed in the region of the lateral cortico spinal 
tracts at various cord levels Sharply localized 
pickup from the medullary pyramids is possible 
using a monopiolar needle electrode oriented in a 
Horsley-Clarkc insti ument 

Due largely to the impossibility' of exciting all 
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cortico spinal fibers simultaneouslj , the resultant 
recordings are not strictly uniform since the active 
fibers ^ ary in distance from the recording electrode 
Features common to all recordings include (1) a 
prominent deflection initiated at an indicated 
conduction velocity of approximately 35 m p s , 
reaching a peak at an indicated velocity of 14-20 
m p s , (2) one or more subsequent elevations 
reaching their peaks at indicated velocities be- 
tween 10 and 5 m p s , (3) a total duration of dis- 
charge vary ing betw een 10 and 20 ms Sporadically, 
small elevations are seen hai ing indicated a eloci- 
ties of 85-100 m p s and 40-50 ni p s Indications 
of the slow est fiber responses are obtained only w ith 
conduction distances of less than 50 nini It has 
thus far been impossible to actuate the pyramid 
antidroniically with cord stimuli applied caudal 
to the upper thoracic lc\els Fiber diameter 
measurements indicate that the great mass of 
fibers lies in the 1 0-4 Q/i range w itli only scattered 
fibers exceeding 5ii, the largest raeasuied being 
Ha in diameter 

Responses of inhibited motoneurones 
Chandler McC Brooks, J C Eccles (by invi- 
tation) and J L INIalcolm (by invitation) From 
the Departments of Physiology, The Uinicrsily of 
Otago, Dunedin, A Z , and the Johns Hophtns 
Lntiersily, Baltimore, 1/d Inhibition of reflex 
discharge of cat’s gastrocnemius or quadriceps 
motoneurones has been effected either directly by 
a centripetal volley in the large proprioceptor 
fibres of the antagonistic muscles or more indirectly 
by a volley in other afferent nerv es of that limb 
(proprioceptive or cutaneous) The testing re- 
sponses of such motoneurones have been evoked 
either by monosynaptic excitation (the myotatic 
reflex) or by vollevs filed antidromically along 
their motor axons 

(i) Inhibition has no appreciable action on the 
initial rate of rise of the pure synaptic potential 
(recorded either from ventral root or by' focal 
electrode), but it low ers the summit and expedites 
the decay ' (ii) Furthermore inhibition increases 
the critical v'oltage at which a synaptic potential 
generates a reflex discharge (iii) Motoneurones 
may be deeply inhibited and yet show no de 
pression of the propagation of antidromic im- 
pulses into their sonias, i e of the soma spike po- 
tential (confirming Renshaw ) (iv) Nevertheless 
inhibition depresses the facilitation of the soma 
spike potential that occurs during a synaptic 
potential (Brooks and Eccles, J Neurophy'Siol , 
1947, 10 251), this depression paralleling effect (i) 
abov'e 

These observations accord well with the hy- 
pothesis tliat inhibition is produced by focal areas 
of anelectrotonus on the motoneurone’s soma 
(Brooks and Eccles, Nature 1947, 159 760) Such 
areas would limit the spread and fusion of the 


local responses set up under the excitatory synap- 
tic knobs, and hence produce effects (i) and (ii) 
On the contrary, antidromic propagation into the 
soma will be mediated by currents flowing through 
widely spreading circuits and so should be little if 
at all depressed (effect in) bv the postulated 
anelectrotonic foci, particularly when the comple- 
mentary dispersed catelectrotonic areas are taken 
into account Effect (iv) derives from (i) 

Enzyme inhibitors on electric activity of frog 
brain VB Brooks, R E Raj, smeier, (introduced 
by R W Gerard) Dept of Physiology, The Um- 
icrsily of Chicago The electrical activity of the 
isolated frog brain, both the spontaneous normal 
rhy tlim and convulsive ty'pe caffeine spikes (Libet, 
B , and Gerard, R W , J Neurophysiol , 1941, 4 
438), was utilized to study some relationships be- 
tween metabolism and brain activity 

The anti - cholinesterase, tetraethylpyrophos- 
pbate (TEP) 10“’ or 10“^ M) markedly increases 
the amplitude and regularity of the normal 4-6 
a sec rhythm, and maintains this for a long period 
(Compare \CH esenne, Gerard, R W , Ohio J 
Sci 41 160, 1941) Di-isopropy Ifluorphosphate 

(DFP) (10“ M), but not TEP, niav slow the waves 
to two a sec and rendei them more spike like 
DFP (10“ M), but not TEP (10“’M), completely 
suppresses spikes otherw ise obtained with caffeine 
alone The metabolic inhibitor, methylfluoracetate 
(0 05M), depresses the amplitude of the spontane- 
ous rhythm, but leav mg the frequency unchanged, 
and reduces the period of surviv mg activity of the 
excised brain to about one tenth of normal Methyl- 
fluoracetate, like DFP, fully suppresses caffeine 
spikes Sodium fluoracetatc (0 05M) has no sig- 
iiificant effect on the spontaneous or caffeine- 
induced activity , presumably' because of poor 
penetration (see abstract Boy arskv , ct al ) Experi- 
ments with respiratory intermediary compounds 
will be discussed 

The pulmonary arterial pressure of the chicken 
F Brown (bv invitation) and S Rodbard 
From, the Cardioiascular Department, Research 
Distitule, Michael Reese Hospital, Chicago, Illi- 
nois We hav e recently' investigated the nature 
of the body' tempeiature systemic blood pres- 
sure relationship which is seen m frogs, turtles, 
mammals and birds In these animals a lowering 
of the body temperature results in a fall in arterial 
pressure, increasing the temperature results in a 
return of the pressure to normal 

The pulmonarv arterial pressure of the turtle, 
being essentially the same as the systemic arterial 
pressure, also v aries w itli the changes in body tem- 
perature It was therefore decided to determine if 
similar changes occurred in the pulmonary arterial 
pressure of a warm blooded animal as body ten^ 
perature was varied The normal pulmon^ 
terial pr,cssure of the chicken was found to 
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20/8 mm Hg This is approMinately the pulmonary 
pressure reported for mammals The u arming or 
cooling of the chicken had no effect on the pul- 
monary pressure although the sj'stemic arterial 
pressure did change significantly Neither acctjl- 
cholmc nor epinephrine had any signifKant effect 
on pulmonary arterial pressure, as in the miimmals 
It would thus appear that the temperature pres- 
sure relationship does not apply to the pulnionarj 
arterial circulation in the bird Furthermore, these 
results shou that the pulmonarj arterial pressure 
remains at about the same level in varni blooded 
as in cold blooded vertebrates vhile the sjstciiiK 
arterial pressure rises considcrablj abo\c that m 
cold blooded vertebrates 
Effect of te(ra-elh>l-animonium chloride on 
intra-arterial blood pressure in patients uith 
coarctation of the aorta Gi onci E Broun, Tu 
(by invitation) and Emu II Woon, Section on 
Physiology of the Mayo Chine and Foundation, 
Rochester, Minnesota Intraradial and intrafcnior il 
arterial pressuies of twelve patients with coarcta- 
tion of the aorta were recorded continuoush bj 
hj podermic strain gage manometers Simultaneous 
ecords of ear pulse, blood content of the ear, he irt 
rate, respiration, and saphenous venous pressure 
as well as electrocardiograms, were obtained, in 
most instances Continuous records w ere obtained 
w itli the persons in the supine position and during 
tilting to the 65 degree upright position for periods 
of fifteen to one hundred twentj seconds Tetra- 
ethyl ammonium chloride was injected intraac- 
nously in doses of 4 4 to 7 7 mg per kilogram of 
bodv weight Continuous recoids were obtained 
with the patients supine and during intcrmitlcnt 
tilting for periods up to si\tj minutes after injec- 
tion of the drug After injection of the drug with 
the patients supine, maximal decreases of intra- 
radial pressure below average values obtained in 
the control period averaged 30 (12 — GH) mm of 
mercury, systolic, and S (-1-19) mm of mercury , 
diastolic Intrafemoral pressure decreased an aver- 
age maxumumof 22 (6-38) mm of mercury, sys- 
tolic, and 6 (—3-20) mm of mercury', diastolic 
Postural hypotensionwasobscrvcdin these patients 
after administration of the drug In seven normal 
persons studied under similai circumstances, the 
aveiage maximal decrease in radial sy'stolic pres- 
sure produced by the drug was 24 (14 - 30) mm of 
meicury The arerage decrease in diastolic pres- 
suie was 1 (—12-14) mm of mercury Figures in 
parentheses are extreme values 
A method of assaying the efficacy of resuscitat- 
ing procedures Marshall Brucer (by invitation) 
and H G Swann Dcyi of Physiology, University 
of Texas Medical School, Galveston Any method of 
assay of a resuscitating procedure demands an 
accurate prediction of the proximity of death 
Among all methods studied— blood gas analyses 


and respiratory and cardiac behavior — only a char- 
acteristic collapse of systolic pressure presaged 
iininincnt death with accuracy Employing optical 
rciordingof arterial blood pressure which could be 
continuoush insjicc t( d, xarious resuscitating pro- 
cedures wen ajiplicd at different points during the 
collapse of systolic pressure 

In anoxia from bn atliing l^c CO in air, rhy thmic 
jiositixc pressure insufllation of the lungs with 0. 
was sujifrior to both air insufUation and manual 
irlifieial rcsinrilion In anoxia from breathing N , 
insuniation with o')f, CO. in 0., or the Emerson 
“Resuscitator" using Oj, were superior to manual 
artifieial respiration In anoxia from breathing 
2 13/0 Oj in Nj, insufll ilion with Oj or writh o% 
CO in O , or with tin 1 uierson ‘‘Resuscitator” 
were ill superior to niiiiiial artificial respiration 

Ineichoflhi tlint t x jics of anoxia studied, re 
biisi ilatioii was siiei C'-sfiil if begun carh but failed 
if begun 1 itc in the jn nod of systolic collapse 
Tlien was an iiitcrnicdialc rone during which 
heart ind rcsjnration rennered but only with 
residual dementi i in the animal Tlie time span 
between earh ind late i oil ipse is a matter of scc- 
oiidb— so short that unless resiiseit ition machinery 
IS immediately axailable, in practical emergencies 
the manual method is jirobably ns efficaeiousasnnx 
so far studied 

The uropepsin output in cats given histamine- 
cnffcinc in beeswax Gi vnis R Blciier and 
VnTHun \nuirsos Dcjittrlmcnl of Biochcvns 
try, Vanderbilt Lnncrsity, Anshiillc The pur 
pose of this investigation was to learn if uropepsin 
outjHit in cats is related to gastric hypersecretion 
stimulated by the dailv administration of hista- 
mine caffeine in beeswax Twosenesof experiments 
were performed These differed in diet and hista- 
mine dose In the first, the diet contained a 9^ 
protein, the daily drug dose was 150 mg caffeine 
(alkaloid) with 0 5 mg hmtamine base (di-phos- 
phate) In the second there vvas about 19% protein 
and 150 mg caffeine with 0 75 mg histamine base 
(dihy drochloridc) In the first study , no difference 
HI the average 21-hour uropepsin output of 19 
control days and 14 test days was found One cat 
that died in cony ulsions had dev eloped a gastric 
ulcer Three months later the cats w ere used in the 
second study After 10 days on the low protein 
diet and 9 days on the high protein diet, the in- 
jections were resumed for 22 days The uropepsin 
output was significantly increased in all cats fol- 
low mg the change to the high protein diet In the 
first eight day s of the dose period, all cats increased 
their outputs still f urthci In tw o the increase w as 
statistically' significant Only one of the cats main- 
tained the significantly higher output, the other 
sickened, refused its food, and the uropepsin out 
put fell off It appeals that uropepsin outjnit is 
related moie closely to the protein consumiition 
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of the animal than to the stimulation of gastric 
secretion bj the use of histamine caffeine mixture 
m beeswax 

Consciousness and unconsciousness during 
ancsihesin m relalion lo brain potential W E 
BunoE Dt-parlmcnt of Physiology, University of 
Hhiiois, Urhaiia IVhcn one platinum electrode was 
placed on the forehead and another on the forearm 
with a galvanometer connected in the circuit the 
beam of light was deflected on the galvanometer 
scale in such direction as to indicate tliat the fore- 
head was positive to the forearm in 16S0 subjects, 
principally Umv crsitj students and faculty mem- 
bers Similarly, the forehead was found to be posi- 
tu e to the forearm in 174 hospital patients prior to 
anesthetization ind operation During anesthetiza- 
tion scalp potential was dccrcahcd to zero In deep 
anesthesia (plane 3) polariti was reversed in most 
of the patients, that is, the scalp became negative 
to the forearm Upon recovcri from anesthesia 
polanty was again reversed and the forehead 
became positive to the forearm 

It has been show n (Anesthesiology' , \ ol G , No 1 , 
1945) in dogs that the positive potential of the scalp 
fluctuated w ith the negative potential of the under- 
h mg brain cortex so scalp potential may be used as 
an index to brain potential Hence, the positive 
potential of the scalp observed in the conscious 
human indicated that the underlying brain cortex 
was negative, the decrease during anesthesia indi- 
cated diminution in brain potential , and the re- 
\ crsal in polarity in deep anesthesia indicated that 
the brain cortex had become positive These ob- 
servations suggest that consciousness and uncon- 
sciousness raav depend on electrical condition of 
the brain cortex, consciousness being associated 
w ith a gam of electrons and negative condition, an 
unconsciousness w ith a loss of electrons and a posi- 
tive, or less negative, brain cortex 

Epithelial movements in woundheating in frog 
corneas Wilhflm Buschke 4ycr Foundation 
Ophthalmic Research Laboratory, Manhattan Eye, 
Ear, and Throat Hospital \eiv Yorh Epithelial 
mov'ements described previously bv manv authors 
as a primary meclianism of epithelial wound- 
repair, have been studied in detail on stained 
whole thickness flat preparations of the cornea in 
frogs Pinprick injuries heal in vivo and in vitro 
with the typical radial oiicntation of the marginal 
epithelia seen previously in rats (Fnedenwaldand 
Buschke, J1 Cell & Compar Phvsiol 23,95,1944, 
Buschke, Fed Proc 6,85,1947) The latent period 
betw een inj urv’ and onset of orientation is inversely 
related to temperature with a temperature coeffi- 
cient of Qio = 3 , 1 e lower than in the rat (Qio = 
5), but still of a magnitude as to suggest the im- 
portance of metabolic processes The temperature 
ojitimum of the process is between 5 and 25°, i e 
about 15° below that in the rat Two * l 


ment and shaping of the individual cells of the 
woundmargin are seen One type consists in the 
extension of pseudopods into the woundzone which 
eventually join those of other epithelia This type 
of movement is seen m the basal layers around pin- 
pricks and in later stages of the healing of larger 
injuries The second type of movement consists 
in a flattening of the marginal cells tangentially to 
the woundmargin leading to a microscopically con- 
tinuous often arcade like outline of the epithelial 
sheet, this type of movement is seen in the upper 
epithelial layers around pinpncks and in the early 
stages in larger injuries and scratches Pseudopo- 
dial processes are most marked in cells which for 
some portion of their surfaces are separated by an 
optically clear space from neighboring cells This 
suggests that some correlation exists betw een the 
spatial relations of neighboring cells of the epi- 
thelial sheet on the one liand, and the mode of 
movement and shaping the individual cell follows 
in the healing process at different stages and w ith 
different sizes and sliapes of the injury on the 
other hand 

Comparative lipotropic activity of parenterally 
administered pancreatic extracts in dietary fatty 
livers J F Canepv (by invitation) and A C Ivv 
Dept of Clinical Science, Univ of Illinois, College 
of Medicine, Chicago The lipotropic activity of 
both Dragstedt’s and Chaikoff’s pancreatic ex- 
tracts was tested by the parenteral route on adult 
white rats kept on a high fat (40%) low -protein 
(5%) diet This diet is know n to produce fatty in- 
filtration of the liver in these animals w hen fed for 
20 davs The pancreatic extracts were prepared 
according to the techniques described by the afore- 
mentioned authors Three groups of 10 rats each 
(5 males and 5 females) w ere used The extracts, 
dissolved in saline, were injected subcutaneously 
every day in the following doses Group I — 167 mgm 
of Dragstedt lipocaic per rat , Group II — 30 mgm 
of Chaikoff’s fraction C27 per rat, Group III — 
control After 20 days the animals were sacrificed 
and the livers removed and analyzed for fatty 
acids, phospholipids and cholesterol The average 
total fatty acids content of the liv er of the three 
groups of animals was found to be 3 88, 15 4, and 
15 8%, respectively Similar though not so striking 
differences were also noted in the phospholipids 
and cholesterol values These results show that 
Dragstedt’s and Chaikoff’s extracts, though both 
active by oral administration in the depancrea- 
tized dog, behave differently when injected sub- 
cutaneously in the rat Therefore, we mav con- 
clude that the lipotropic principle present in those 
pancreatic extracts is not the same 

Effect of diet on the in vitro synthesis of alaminc''^ 
by liver \ttiuo Canzanelli, David Rai- 
and Ruth Guild (by invitation) Du. 

Physiology, Tufts College Medical Schoc^ 
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ing liver slices from control rats maintained on a 
standard synthetic diet formed 7 11 ± 0 26 mB 
of NHjN/mg dry tissue/hr ■when incubated at 
37°C for tno hours in a Krebs-Henseleit medium 
containing 0 1 M pyruvate and 0 01 hi ammonium 
carbonate Liveis from lats initially on the stand- 
ard diet and then fasted for 12, 24, 48, 72 and 90 
hours, gave the follomng values respectuely 
6 43 ± 0 91, 1 17 ± 0 15, 1 10 ± 0 14, 2 59 ± 0 65 
and 2 69 ± 1 04 When rats n ere placed on a diet 
containing no protein, but high in carbohj drate for 
24 hours the amount sy nthesized n as S OS ± 1 02, 
and for 72 hours was S 48 ± 0 57 On a non protein, 
high fat diet for 24 hours, the livers gai e 0 19 rfc 
0 35 With a diet containing no fat but high in car- 
bohydrate, values of 8 20 ± 0 33, 7 09 ± 0 87 and 
6 79 ± 1 13 n ere obtained for feeding periods of 24 
hours, 48 hours and 72 hours rcspcctu elj On a diet 
nithout carbohydrate but high in fat the figures 
M ere 3 28 ± 0 69 and 2 82 d= 0 44 for 2 1 and 72 hour 
periods A value of 3 77 ± 0 41 nas obtained on a 
24 hour diet containing no carbohydrate but high 
in protein It appears that fasting markedly re- 
duces the capacity' of liver slices to synthesize 
alamme and that this reduction is due to carbohy - 
drate deficiency 

A method for direct measurement of rate of 
oxygen utilization by nerve F D Carlson (by 
invitation), F Brink, and D W Bronk Johnson 
FoundaUon, Umvcrstly of Pennsyhania For 
studying the Qoiof peripheral nerve we Imve de- 
veloped a respirometer in w hich fluid of know ii oxy- 
gen concentration is drawn at a constant rate 
through a capillary tube containing a length of 
nerve and past an oxygen electrode Variations in 
oxygen consumption of the nerve cause variations 
in the oxygen remaining in the solution which 
passes the electrode The Qo: of the nerve is given 
by 

(lo — inlP moles 
(4o2 - ; ^ 

k w gm hr 

w here k is oxygen concentration sensitivity of the 
electrode , lo and in electrode currents foi empty 
and nerve filled chamber respectively, W nerve 
weight and F flow rate Using lespiiometers hav- 
ing k values of 10^ micioamperes per molar solution 
of O. and a flow rate of 2 2 X 10~* liter/lii the 
cliange in Qo. (2 X 10-’ moles/gm hi ) accompany- 
ing 10/sec stimulation of 9 milligrams of frog scia- 
tic nerve is readily detected By' means of a “buck- 
ing ciicuit” the useful Qq„ sensitivity' can be in- 
creased tenfold, the limit being set by stability of 
flow rate and electrode sensitivity' 

Electrode linearity and sensitivity must be es- 
tablished for each experimental solution Slow' 
drifts in sensitivity can be minimized by periodi- 
cally' interiupting electrode cuirent 

Advantages of this rcspiiomcter aie continuous 


recording, scale reading proportional to Qoi, facil- 
ity of changing solutions, ease of making functional 
nieasuremcnts on nerve, maintenance of constant 
chemical environment 

An apparatus for the measurement of pulmon- 
ary function L D Carison, A W Martin, and 
V Gattonk (by inv itation) Dcparlmcnl of Physi- 
ology and Biophysics, School of Medicine, Uniicr- 
sity of Washinglon, Scalllc 6, Washington \n 
apparatus has been assembled for determining 
alterations of normal piilmonarv ventilalicm in 
terms of rale of flow, volume of flow, pulmonary 
emptying rate, residual and reserve air, and oxy- 
gen consumption A flow -meter using a 100 nicsh 
screen as an orifice and recording through a &ta- 
tham strain gage is interposed between the patient 
and a Sanborn metabolism apparatus Gas samples 
for a Lilly nitrogen meter are drawn from the 
mouthpiece Records are made on the ky mograph 
drum and a recording oscillograph A special at- 
tachment at the mouthpiece allows the entire 
metabolism apparatus to be filled with 100% 
oxvgen By taking simultaneous flow, nitrogen 
concentration, and metabolism records, the degree 
of pulmonary mixing can be seen in the first three 
breaths, and residual jilus reserve air calculated 
ifter two minutes Subsequent measurement of 
icservc air and other lung volume components 
complete the data for description of a largo number 
of the phenomena involved in respiration The 
apparatus may bo used in assessing the value of 
treatment of asthma The apparatus may be 
idaptcd to bronchospirography (Jacobdeus, cl 
al ) The degree of correlation with other methods 
has not been completely worked out, but the accur- 
acy IS adequate for general clinical and experimen- 
tal tests 

A method for studying reflex activity under 
varying conditions L D Carlson and A W 
Martin (with design in electronics by R S 
Bark) Department of Physiology and Biophysics, 
School of Medicine, Vnitersiti/ of W'ashington, 
Seattle 5, W^ashington This report describes (l) 
a simple apparatus suitable for classroom use for 
classioom use for eliciting a stretch reflex, and re- 
cording electrically the isometric responses of the 
muscle, by moans of strain gauges, together with 
the summated action potentials in the muscle or 
iicrv e supplv ing it , (2) prcliminarv experiments on 
the reflex response of a soleus muscle of the cat to 
stretch and ipsilateial peroneal nerv'e stimulation 
under v'arving conditions V standardized piocc- 
durc was used to evaluate the effects of a vaiictv 
of conditions, c g , drug action, on reflex arcs of 
increasing complexity hluscle tension was le 
corded from the soleus muscle of decerebrate and 
spinal cats and muscle action potentials were re- 
corded with coaxial or bipolar electrodes A stretch 
reflex was elicited in decerebrate and spinal cits 
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\ritli 3 lum stretch during one second In decere- 
bmte animnls, pcntothal in rcmarkablj small doses 
(0 0026 gin /kg ) abolished the rcfle\ The convul- 
sant Inrbilumte (0 0004 gin /kg ) first augmented 
then depressed the reflcv In spinal animals (24 
hours transected) the injotatic hyporeflcMa made 
analjsis difliciilt Again, the convulsant barbit- 
urate first augmented and then depressed the 
stretch reflex and induced spontaneous rhythmical 
activitj Stimulation of the peroneal nerve (50/ 
sec ) inhibited the stretch reflex and induced a 
post stimulatorj rebound in the decerebrate, but 
not in the spina! animal The rebound (jpsilatcral 
extension) is augmented bj pentothal (0 0013 
gra /kg ) , and then depressed (0 00625 gm /kg ) 
The convulsant barbiturate augmented the effect 
at 0 0004 gm /kg 

Cell fractionation and gonadotrophin assays of 
anterior pituitary glands Hubert R Catch- 
rouE Dcpl of Pathology, Vniv of Illinois, Col- 
lege of llcdictnc, Chicago interior pituitary glands 
of sheep, collected on icc, were subjected to cell 
fractionation by xarious methods Follonang 
grinding in a mortar n ith 5 \ olumes of saline at pH 
0 0 (Claude), cell debris and nuclei n ere remoxed 
b\ centrifugation at 1500 g (repeated 3 times) 
Large granules n ere separated from the extract bi 
centrifugation at 18000 g for 5 minutes (repeated 
3 times) and a microsomal fraction obtained bx 
centrifugation of the rcniaimng supernatant fluid 
at' 18000 g for 90 minutes 411 operations were 
conducted at 0°C Satisfactorx preparations of 
nuclei n ere obtained from the original precipitates 
bx XI ashing and sedimentation 411 fractions \x ere 
also obtained by breaking the cells in a Waring 
Blcndor at a slightly acid pH (6 0) as described in 
the method of Dounce Gonadotrophin assay s xx ere 
made on fractions, xxashings and supernates, using 
immature rats and mice Little or no activity ap 
pcared in the final supernate bx the ‘alkaline’ 
method, xxhercas the acid’ method extracted 
about 3 of the total measured actix ity In both prep- 
arations, gonadotrophin actix ity XX as heavily con- 
centrated in the large granule fractions Based on a 
gixen equivalent of fresh tissue, microsomes 
contained only a small fraction (<1/10 - <1/50) 
of the activity of largo granules, possibly repre- 
senting contamination xxith actix e particles of an 
intermediate size ICuclci shoxxed a loxv activity, 
compatible xxith contamination by adherent large 
particles 

The distribution of response thresholds in 
studies of insect chemoreception L E Chadwick 
and V G Dethier (bx invitation) Medical Di- 
vision, Irmy Chemical Corps, Army Chemical Cen- 
ter Maryla-nd, and the Johns Hopkins Unnersity 
Data arc presented to shoxs that the distribution in 
an insect population of acceptance and rejection 
thresholds for chemicals is normal xxath respect 


to the logarithm of concentration The significance 
of this observation is discussed in relation to the 
planning of experiments and the interpretation of 
results 

Changes in blood level of citric acid and cal- 
cium in nephrectomized dogs T S Chang (by 
invitation) and Sihth Freeman Deparlmenl of 
Experimental Medicine, Northwestern University, 
Chicago, III and Division of Experimental Medi- 
cine, Mayo Foundation, Rochester, Minn Blood 
levels of citnc acid and calcium xvere studied be- 
fore and after bilateral nepbrectomy in dogs Be- 
fore the operation the average value of citric acid 
in the plasma xxas 5 25 mg per cent xxhile that for 
scrum calcium xxas 11 5 mg per cent Blood xxas 
analxrcd every 24 hours after the operation It 
xxas found that both constituents shoxxed an in- 
crease , an average of the 24-hour values for citric 
acid and calcium xx ere 20 3 mg per cent and 13 52 
mg per cent, respectively The average values on 5 
dogs 48 hours after nephrectomy xvere 24 5 mg per 
cent for citric acid and 12 76 mg per cent for cal- 
cium Forty eight hours after nephrectomy , 40 mg 
of citric acid per kilo body xx eight xxas injected 
mtrax enously drop-xx ise in one hour Blood samples 
xxere taken immcdiatclx' after injection as xxell as 
one, three, and txxenty -four hours later The aver- 
age values for citric acid and calcium are shoxxTi in 
the folloxxing table 



End of 1 

1 hour 

3 hours 

24 hours 
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atler 
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after 


me % i 

mg % 

mg % 

mg Sc 

Citnc acid 

1 

45 4 ! 

42 S 

50 1 

39 D 

Calcium 

14 10 1 

!•* 0 

15 0 

12 . 


Citric acid remained high but calcium decreased to 
10 45 mg per cent before the death of the ammals 
The dogs survived from 70 to 165 hours after ne- 
phrectomy , the average survival period xxas 114 
hours 

The effect of CO upon the ventilation response 
of the beaver John L Chapin (by invitation) 
and Hermann Rahn Department of Physiology, 
Liiiiersity of Rochester School of Medicine and 
Dentistry, Rochester, A tic 1 ork In his rex lexx of the 
phy siologj of the diving mammals Irvmghassbou n 
that in general these animals have a very slight 
ventilatory response to CO compared to non- 
dixing mammals The inhalation of 10% CO. by 
the anesthetized beaver is rejmrted as having a 
xerx slight effect In order to rule out the possible 
depressing effects of the anesthesia expenments 
XX ere conducted on a 12 kg unanesthetized beax er 
A special mask xxas built and the ventilation, e\ 
pired CO. and O., and breathing rate continuously 
recorded The minute x entilation during the con- 
trol period xx-as compared xx ith the Cth-lOth minute 
after breathing the various CO. mixtures started 
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The ventilation inci ease n as as follow s w ith 3 S% 
CO 2 in air— 27%, with 6 5% CO 2 m air— 84%, 
and w'lth 11 4%, CO. in air— 252% These values 
are somewhat lower than those obtained on unan- 
esthetized dogs in this laboratory, and differ con- 
siderably from those obtained on man 
Effect of exercise on renal plasma flow C mu - 
TON B Chapman (by invitation), Ausun llrx- 
SCHEL, John MiNCKLLn and Ancel Kris Labora- 
tory of Physiological Hygiene, University of 
Minnesota, Minneapolis In order to obtain quan- 
titative information on the elTcct of w ork on renal 
plasma flow in the normal subject w e have devised 
a method w Inch permits measurements to be made 
before, during, and after sustained exercise The 
clearance substance cmplojcd is para aniiiio liip- 
purate and the anal> tic method that of Bratton and 
Alarsliall The exercise consists of 2 consccutix c 15 
minute periods on the ticadmill Three le\cls of 
exercise have been investigated A 3 inpli on the 
level, B 3 mph at 5 per cent grade, and C 3 5 mph 
at 10 per cent grade Ml 3 levels produce a iirogrcs- 
sive decline in renal plasma flow , and the extent of 
the decrease is a function of duration and scxcnlj 
of the exercise (table 1) 


Le\ cl 

% detUne, 
IS min 

% decline, 
30 min 

No 

1 subjects 

No tests 

A 

7 5 

17 0 

3 

0 

B 

17 0 

20 0 

9 

14 

C 

20 1 

33 2 

2 

4 


Return of renal plasma flow’ to basal \alues after 
cessation of exercise is much slowei than pulse 
and respiratorj rates and blood pressure After the 
mildest of 3 levels of exercise, return to basal values 
was incomplete in most subjects after 40 minutes 
of rest, although the residual deficit at that time 
w as not great It w as progressively greater after the 
same interval of rest following the other 2, more 
severe, exercise loads With the heaviest work 
load, recovery was still incomplete one hour aftci 
termination of exorcise 

The role of the vagi in the crossed phrenic 
phenomenon P 0 Chatfield and S Mead (in- 
troduced by E M Landis) Dept of Physiology, 
Harvard Medical School, Boston, Mass The term 
“crossed phrenic phenomenon” lefers to the re- 
covery of activitj in a hemidiaphragm paralyzed by 
hemisection of the spinal coid above C3, w hen the 
contralateral functioning phrenic nerve is cut or 
blocked in various ways Previous investigators 
have show n that the crossing of descending respiia- 
tory impulses can occur on section of the vagi alone 
This finding was confirmed during the present cx- 
peiiments performed on rabbits Crossing was 
produced also by activation of Henng-Breuer 


alTcrcnts by partial occlusion of a tracheal cannula 
and by high frequenej stimulation of the central 
end of tlic cut vagus Ixiw frequency vagal stimula- 
tion inhibited crossing After bilateral vagal sec- 
tion had produced crossing, an increase in crossing 
still occurred iftcr inactivation of the functioning 
phrenic No afferents inhibitory to crossing could 
be deinoiislrated in the cut phrenic It was con- 
tludcd tli it in ecrtain instances crossing ma> be 
produced bj tliingcs in aiTcrent vagal impulses 
brought aiiout bj inactivation of the functioning 
phrenic 

Derivation of leads I and III in the dog from 
annljsis of unipolar limb leads II M CiiEnNOFF 
(bv invitation), W Kadivian (by invitation) and 
L II N vHOM Labij of Physiology, \ ale Lnu 
School of Medicine, Xcw Ilaicn, Conn It has been 
shown that in any unipolar limb lead certain 
recognized (“jiroximal”) regions of the heart 
when depolarized produce downward deflections in 
the elcctrocardiogmm, while other (“distal”) 
regions when depolarized produce upward deflec- 
tions Lead I is deriv cd by subtracting the poten- 
tials of Vr from those of \ 1 It follow s that activ a- 
tion of regions of the heart resulting in similar and 
equal deflections in cacli of these unipolar leads 
vv ill not be recorded m Lead I Such regions arc the 
anterior right and posterior left v cntricle, a small 
portion of upper left anterior ventricle near the 
septum Conversely, regions whose activation re- 
sults 111 opposite deflections in Vr and VI will be 
maximally recorded in I^cad I Such regions arc the 
right posterior and greater part of the left anterior 
ventricles Lead III is derived by subtncting the 
potentials of VI from those of Vf Activation of 
legions resulting in similar and equal deflections in 
each of these unipolar leads vv ill not be recorded in 
Lead III Such regions arc right posterior and 
greater part of left anterior ventricles Activation 
of regions resulting in opposite deflections in \ 1 
and Vf will record maximally in Lead III Such 
regions arc the right anterior ventricle, right and 
left apex, left jiosterior v’entriclc, and small 
portion of upper left anterior v entricle near sep- 
tum This study confirms and amplifies the results 
of previous experiments on the nature of Leads I 
and III in the dog 

Ephedrinc effect on human uterine contractions 
George P Child (by imitation), B S Hxrdvivn 
(by invitation), R A Woodburv and R Tor- 
pin (by invitation) Departments of Pharmacology 
and Obstciucs and Gynecology, Uniiersity of 
Georgia, School of Medicine, iitgitsUi, Georgia 
The effect of ephcdiine sulphate on uterine con- 
tractions was studied in noimal women and in 
women with dy’smenorrhea at various periods dur- 
ing the menstrual cy cle Fiom 25 to 50 mgm w ere 
given 1 V and the contractions iccorded by changes 
in intra-uterinc balloon pressures There w ere 
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three billooiis in the utcius iiul one in the cervi\, 
cich contnining one cc of nntcr Ephedrme either 
reduced uterine ictn itj or produced n, change in 
the rhj thm of contnctioiis converting disorganized 
into organized contractions In the latter case the 
initial response i\as the production of one to five 
slow contractions in the upper segment of the 
uterus followed bj a loner segment contraction 
\\a\e The uniform pattern then ensued and nas 
iiiaintaincd for some time Manj of the patients 
nho nerc in pain prior to the ephednne nere re- 
lieved The relief of the pain may possiblj be at- 
tributed to the effect of ephednne on the central 
neraous sj stem, jet the uterine effect of the drug 
must plaj an imjxirtant role since pitocin, n hich 
lias no know n C N S effects, influenced the 
uterus in a similar respect to that of ephednne and 
also rclicaed the pain of dj smenorrbea, see Wood- 
bun , Child, and Torpin these abstracts 

These results, therefore, suggest that the pain of 
dj smenorrhea niaj be rehe'ved bj drugs nhich 
cause or permit the uterus to contract v ith a uni- 
form rhjthniic pattern 

Studies of the mechanism of increased chloride 
evcretion during osmotic diuresis L J Cizek 
( bj invitation) and J H Holmes Department of 
Physiology, College of Physicians and Surgeons, 
Columbia Unucrsity The secretion of chloride in 
dogs Mas found to be increased during the diuresis 
produced by the continuous intravenous injection 
of either 50 per cent sucrose, SO per cent glucose, 
50 per cent sorbital, or 10 per cent urea (12 5 cc 
per kilo at 2 cc per minute) The total amount of 
chloride excreted varied as the urine \olume and 
bore no relation to the type of diuretic used 
Creatinine clearances revealed tliat as the urine 
\ olume increased there m as a decreasing reabsorp 
tion of chloride from the glomerular filtrate, reab- 
sorption reaching its lowest point at the height of 
diuresis, returning toward normal as the urine 
volume decreased The effect was unrelated to 
changes in filtration rate and was not modified bj 
the administration of cither pituitrin or “doca 
(desovj corticosterone) The same reduction in 
chloride rcabsorption at the height of diuresis was 
obtained in dogs in which plasma chloride had 
prc\ lously been low ered by osmotic diuretics plus 
a salt free diet, and in dogs in which the plasma 
chloride level was raised during the experiments 
by infusing a solution containing 50% sucrose and 
10% NaCl It would appear that neither the tjpc 
of diuretic, the serum chloride concentration, 
"doca” nor pituitrin modified the tubular activ ity 

The lack of effect of estrogen on the sex skin of 
the infant male chimpanzee Georce Clark 
Dept of ‘Inatomy, Chicago Medical School, Chi 
cago, Illinois and Ycrles Laboratories of Primate 
Ihology, Orange ParL, Florida In an earlier studj , 
it was reported that the effects of estrogenic ther- 


apy in the male chimpanzee differed from those 
reported by Gilbert in the chacma baboon How- 
ever, the baboons used were young adolescents, 
while the chimpanzees were young adults, so it 
seemed possible to explain this difference on the 
basis of age alone Although adolescent chimpan- 
zees were not available, it was possible to use two 
chimpanzees just over two years in age One had 
been castrated at the ago of ten weeks, while the 
other was intact Both animals were given ethinyl 
estradiol (4 5 mg per day by mouth for 10 days) 
This dosage is ISO times that sufficient to produce 
full tumesence m the female castrate chimpanzee 
or if measured on a w eight basis 900 times the thresh- 
old dose In contrast to reported results for the 
male chacma baboon but confirming those for the 
adult chimpanzee no changes in sex skin were ob- 
served There was no swelling of the perianal re- 
gion, no edema and no reddening of the penis It 
may be concluded that a true species difference 
exists 

Molecular structure and activity of "vitamin 
P”-like substances Inhibition of oxidation of 
epinephrine William G Clark and T A Geiss- 
MXN (by invitation) Scripps Metabolic Clinic, 
La Jolla, Calif and Dept of Chemistry, Uni- 
tcrsily of California, Los Angeles According to 
the theory of Lavollay, Parrot, et al (Helv 
Chim Acta, 29 1283, 1946), “vitamin P" acts 
in Vila to prolong the effects of epinephrine 
Methods of assay based on this were developed in 
order to relate molecular configuration to physio 
logical activity' Many flavanones, flavonols, fla- 
vones, chalcones and other miscellaneous ortho- 
dihydroxyphenolic compounds and metal-complex- 
ingagentsand their derivatives were examined The 
results indicated that high activity depends on the 

OH 

/ 

structure, R— CO— CH=CH— OH, 

where R can be, among other things, another hy- 
droxyphenol if the OH groups arc placed properly 
The ortho hydroxy groupings must be free Many 
compounds were found with markedly greater 
activity than rutin and "Citrin” (Szent Gyoer- 
gyi) Methy'lated derivatives such as hcsporidm 
were nearly devoid of activity Activity probably 
IS related to the reducing pow ers of the compounds, 
qumone formation and metal nomplexing or chelat- 
ing capacity In the light of these and other results 
it is doubtful that epinephrine antioxidant proper- 
ties and capillary fragility (“permeability,’'' 
“Filtration”) are exclusiv ely related so far as “v i- 
tamm P” effects arc concerned 

Effect of tefraethylammonium on responses of 
isolated intestine to angiotomn and other sub- 
stances Devx V CoLLixs Dcpl of Physiology, 
Temple Lnti School of Medicine, Philadelphia 
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Page and Taylor (Science, 105 622, 1947) Lave rc 
ported that the tetraethylammonium (TEA) ion 
increases responses of blood pressure to angiotomn, 
adrenalin, and usually to histamine, raecholjl, and 
barium chloride In the present study the action of 
TEA on isolated guinea-pig ileum, suspended in 
Tyrode’s solution at 38°C , has been investigated 
Angiotomn preparations nero made from hepar- 
imzed dog’s plasma incubated nith renin and then 
heated at pH 5 The resulting fluid was treated with 
tribasic calcium phosphate which adsorbs some 
impurities Further purification was effected by 
adsorption of the angiotomn on charcoal, elution 
with glacial acetic acid, and precipitation of the 
angiotomn with ethyl ether The responses of the 
ileum to these angiotomn preparations were aug- 
mented by the presence of TEA bromide in dilu- 
tions from 1 in 13,000 to 1 in 40,000 Responses to 
histamine were also consistently increased bj 
TEA Responses to acetylcholine and barium 
chloride were only occasional! j augmented, and 
were often depressed That the augmentation of 
responses to the angiotomn solutions was not due 
to increased sensitivitj to impurities is indicated 
by the relativelj huge doses of control fluids re- 
quired to elicit resiionses from the ileum The con 
trol fluids were prepared from plasma bj the same 
procedure used in the preparation of angiotomn 
except that incubation with renin was omitted 
Amethod for constant, long-term intravenous in- 
fusion of the unancsthetized dog W D COLLINCS, 
C J Martin (liy invitation) and G R Vt xlti rs 
(by invitation) Department of Physiology, Stale 
’'tniversity of Iowa, Iowa City Apparatus has been 
: J so tliat fluids mav be infused contiiiuoush 
a dog’s jugular vein for as long as 28 da} s The 
principal parts consist of two brass swivels basi- 
cally constructed like stopcocks The larger sw ivcl 
IS mounted in the top of the dog’s cage, and the 
smaller one is attached to the back of the dog’s 
neck w ith plaster roll Infusion fluid, pumped b\ a 
Brewer automatic pipetting machine, enters the 
stationary portion of the large sw ivel The rotating 
center portion is connected to the dog b^ plastic 
(Tygon) tubing which is attached to the rotating 
portion of the small sw ivel The outlet of the sta- 
tionary portion of the small swivel leads to 2 mm 
(0 D ) plastic (T}gon) tubing which passes sub- 
cutaneously to the jugular vem This tubing is 
inserted into the lumen of the vein 4 to 8 inches 
Thus, with two swivels freely moveable and with 
a system of heav} rubber bands to keep slackened 
tubing from w rapping about the dog’s neck, there 
has been little tendenc} for the animal to become 
entangled The equipment can be arranged so that 
the animal may be removed from the cage for other 
procedures, such as blood pressure measurement, 
without an} interruption of fluid administration 


Measurements of rapid changes in oxygen con- 
sumption by nerve following brief periods of 
stimulation C M CoNMUiT (by invitation) and 
D W Bronk Johnson Foundation, Unticrsily of 
Pennsyhama It has been possible to record an 
increase in the oxygen consumption of Limulus leg 
nerves that begins within less than 6 seconds from 
the start of stimulation Furthermore, it lias been 
possible to detect an iik rcase in ox'ygen consump 
tion resulting from the conduction of but a single 
volley 

The speed and sensitivity ncccssarv for such 
measurements have been obtained by placing an 
oxygen electrode (Dav ics and Brink, R S I 13,524 
1942) in direct contact with the nerve The geom- 
etry IS such that tlie oxygen consumption of the 
resting nerve is balanced b\ the inward diffusion of 
oxygen, and the electrode current, which is a 
incisure of the oxvgcn tension, is steady 

The increased oxygen consumption resulting 
from the conduction of one or more volleys of im- 
pulses causes a decrease in oxygen tension at the 
electrode For a brief period of time the cliange 
in oxygen tension is a direct measure of the oxygen 
consumption of the nerve Thereafter, the oxygen 
tension is modified bv inward diffusion of the gas 
and the rate of oxygon consumption must be de- 
termined by calculation Accordingly, the method 
IS of especial value for determining the time 
course of the beginning of the extra oxygen con- 
sumption of activity 

Embolization of platelet agglutination thrombi 
in the hamster’s pouch produced by heparin Al- 
fred Lewin Coi'LEv Marine B lological Labu , 11 oods 
Hole, Mass and Laby of Cellular Physiology, Dept 
of Biology, Ncn York Lniv , New York Earlier 
inv estigations demonstrated that hejiann produces 
thrombocytopenia in vivo and a decrease of single 
platelets in vitro These findings were explained 
by Copley and Houlihan (Blood, Suppl 1 182, 

1947) who showed that isolated platelets were 
agglutinated when incubated with heparin plasma 
Wc found tliat svstemic or local heparin injection 
produced white emboli in the capillary bed of the 
nictitating membrane of the rabbit In this inv es- 
tigation w e observ ed the same phenomenon of 
white thromboembolization in the cheek pouch of 
the liamster following systemic injections of so- 
dium heparin This phenomenon was a constant 
finding in the 32 hamsters studied, and was not ob- 
served in the control animals systemically injected 
w itli phy^siologic saline Immediately follow ing the 
appearance of these emboli, blood samples were 
secured directly from the heart, and placed be- 
tw een cover slips Numerous small w hite emboli of 
about leukocy te size w ere obsei ved in undiluted 
blood and blood diluted with isotonic sodium 
citrate solution 1 10 These emboli which con- 
sisted of platelet agglutinates w ere of the same size 
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ss those m tho capillary circulation Sections of the 
cheek pouch also revealed, upon Giemsa staining, 
platelet agglutinates as uell as single platelets 
Heparin, although lughly active as an anticoagu- 
lant, does not prevent platelet agglutination, but 
induces it, uhich aceounts for the thrombocyto- 
penia 

Pilot metabolism and rcspiratorj activity 
during varied flight tasks E L ConEi Physio 
logical Laboratory, University of Virginia Med- 
ical School Determinations of metabolism (103) 
and respiratory activity (332) nero made during 
varied flight tasks in both a Link trainer and a 
Piper J-3 airplane Ten subjects were used, so 
selected as to represent a variety of flight experi- 
ence Caloric output nas found to increase with 
increasing complexity of flight task (straight and 
level, turns, patterns, rough air) in all subjects, 
and to be greater in inexperienced as compared 
nith highly experienced pilots Since these differ- 
ences were evident even uhen a specific task de- 
manded no appreciable increase in manipulation of 
the controls (turns, climbing turns), it was con- 
cluded that the raised energy outputs observed 
represented an increased gcneraliced museular 
tension with increasod task complexity , further, 
that this tension was related to pilot experience 
The subjects exhibited an increased respimtory 
rate n ith an increase in task complexity , although 
there was considerable individual variation This 
respiratory sensitiv ity to alterations in flight pat- 
tern was not, however, invariably correlated with 
experience As in the case of caloric output, changes 
in respiratory rate were not directly correlated 
with control movements, and the altered respira- 
tory patterns observed w ere attributed to clianging 
demands in mental activity, resulting in altered, 
generalized muscular tension 

The results obtained in the J-3 airplane com- 
plemented those secured with the Lmk trainer, 
and it was concluded that the latter type of study 
IS qualitatively' valid for aircraft, with the addi- 
tional feature of permitting much more rigid con- 
trol It was further concluded that determination 
of pilot caloric output is a valid and conv’enient 
indication of tho vv ork demand imposed by v arious 
flight tasks 

The influence of sodium salts on the extracellu- 
lar space in experimental hypoproteinemic edema 
SxjiuEi, A CoKsoN and Elizabeth O’Leabi, 
w ith the technical assistance of Opal Cam Depart- 
ments of Physiology, School of Medicine, Uniicr 
sily of Minnesota and Howard University Experi- 
ments were performed on 3 trained unanesthetized 
dogs rendered hy poproteinemic by a combination 
of a low -protein diet and massiv e plasmaphereses 
The plasma proteins fell from an average normal 
V aluc of G,G g % to an av'crage of 3 4 g % The ex- 
tracellular space was determined by the thiocya- 


nate method (in the postabsorptive state) Re- 
peated administration of NaCl either orally (t 
g /kg- body weight) or intravenously (10 ml /kg 
of a 1 S, 2 0, or 2 8 M solution delivered by a con- 
stant infusion pump at the rate of 2 5 ml /mm ) 
produced no change or led to a decrease in the ex- 
tracellular space In only 4 out of more than 20 
experiments was there any increase in the extra- 
cellular space following NaCl administration This 
increase happened to coincide- with a significant 
fall in the hematocrit Whether there is any causal 
relationship betw een the anemia and the change id 
extracellular space remains to be determined 
Neural control of the renal shunt J H Cort 
(by inviitation) and Donald H Barron Laby 
of Physiology, Yale Univ School of Medicine, 
Hew Haven, Conn Observations on the neural 
control of the renal shunt indicate that 1) the ef- 
ferent path IS via the splanchnic roots (TlO-12) , 
2) the initial response in rabbits and cats to stimu- 
lation of a spinal afferent is unilateral , 3) with con- 
tinued stimulation the response becomes bilateral 
in 5-10 minutes in cats, and 3-4 5 hours in rabbits, 
4) the crossing occurs in the cord , 5) the anuria 
w hich follow s an approximation of the crush sy n- 
drome in cats can be relieved by novocamization of 
either splanchmcs or the spinal roots TlO-12 
Observations on the oxytocic property of human 
blood Arthur A Co-c (introduced by R R Over- 
man) Department of Physiology, Uniiersity of 
Tennessee, College of Medicine, Memphis, Tennes 
see It has been reported that blood from patients 
in labor exerts an oxytocic effect upon the isolated 
guinea pig uterus, (Compt Rend Soc de Biol 
107 88, 1931) We have studied the oxytocic effect 
of human blood upon the isolated rat uterus sus 
pended in Tyrode’s solution in a 37°C constant 
temperature bath Blood from pregnant patients, 
from males, and from non-pregnant females has 
been studied When blood from any of these three 
groups of patients is added to the uterine bath 
within five minutes after withdrawal, each cc of 
blood IS found to exert an oxytocic effect equal to 
approximately 0 01 units of pitocin After incuba- 
tion at for one hour, blood from males and 
non pregnant females showed no diminution of 
oxytocic activity, whereas blood from pregnant 
patients show cd a marked reduction of this activ - 
ity These results demonstrate the presence of a 
substance in pregnant blood which is capable of 
destroying this oxytocic principle It has been 
reported previously by others (Am J Obsf and 
Gy nec 52 1014, 1946) that pitocm w hen added to 
pregn/int blood is destroy ed by on enzyme, w Inch 
has been called pitocinase Blood from males and 
non-pregnant females docs not possess this enzymie 
Since pitocinase appears in the blood only during 
pregnanev and since only in pregnant blood were 
we able to demonstrate a diminution of oxv tocic 
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activity on incubation, it seems reasonable to con 
elude that at leasi a portion of this o\j tocic activ- 
ity 18 due to the presence of the posterior pituilai y 
hormone 

Analysis of combined clTccts of cvcrcisc and 
carbon diox-idc inhalation on pulmonarj icnlila- 
tioninman F N CnMG, Jane Stubus (bv invita- 
tion) and F N Marzueui (by invitation) Physiol- 
ogy Section, McdicalDiv}sio7i, Army ChcmicalCcnlcr, 
Maryland Normal' male subjects inhaled air and 
mixtures of 2 6 per cent carbon dioxide in air and of 
5 0 per cent carbon dioxide in air, from a GOO liter 
spirometer for periods of three minutes nhilc 
sitting in a chair, valking at 4 0 miles per hour and 
running at 5 8 miles pci hour on a lc\ cl treadmill 
in a room at 20°C and 40 per cent relative humid- 
ity 

The increments of ventilation rate in liters per 
minute due to cither exercise or carbon dioxide in 
halation beyond the rate under reference condi- 
tions, n ere augmented bi tlie introduction of the 
other factor The ratio of icntilation rate aug- 
mented by either factor to the ventilation rale at 
reference conditions, was diminished bj the intro- 
duction of the other factor 

The ventilation rate observed w hen both factors 
were present together was compared with the rate 
calculated from the effect of each factor operating 
alone (I) by adding the increments over the refer- 
ence condition due to each factor and (2) by mul- 
tiplying the ratio of exercise augmented rate to 
reference rate by the ratio of carbon dioxide aug- 
mented rate to reference rate 


Calculated rate as per cuit of observed ± far/remc <fcun(i<»n 


Reference Condition j 

1 Augmented Con- 
' dition 1 

Incre- 
1 mental 
Method 

1 Xlcthod 

1 of Ratios 

sitting, air 

running, 5 % COi 

SI d= 6 

141 ± 

23 

n alking 2 G% CO 2 

running, 6% CO 

02 ± S 

100 =h 

11 

walking air 

running, 5% COt 

01 ± 7 

105 ± 

0 

Sitting 2 6%C02 ' 

1 

running, 5% CO 2 

00 ±4 

120 db 

20 


The effect of anesthetics on calcium release 
Mary Cregab (introduced by L V Hcilbrunii) 
Zoological Laboratory, University of Pennsylvania 
Experiments wmre performed in an attempt to in- 
vestigate the calcium release theory of anesthesia 
and stimulation Muscle fibers were removed from 
frog gastrocnemii and weighed Half the fibers w ere 
immersed for one hour in a solution of 2% ether in 
frog Ringer and half (controls) were immersed in 
a frog Ringer solution for the same time The fibers 
w ere then removed and a sample of the immersion 
fluid was analyzed for calcium In 9 out of the 10 
experiments performed, more calcium was found 
in the immersion fluid containing ether than in the 
control fluid Similar experiments were performed 
using solutions of 2% cocaine in Ringer and 0 4% 


chloroform in Ringer In 7 of the 13 experiments 
with cocaine, more calcium was found in the co- 
caine-Ringcr solution than in the control, in 4 no 
difference could be found between the cocaine- 
Ringer solution and the control, while in 2, more 
calcium was found in the Ringer solution Of the 
10 experiments performed using chloroform, 7 
showed more calcium present in the chloroform- 
Ringer solution, while in 3 the same amount of cal- 
cium was found in both the chloroform and the 
control solutions In G of the experiments using 
chloroform the muscle fibers were inalyzcd for 
calcium In 5 of the G, more calcium was found in 
the fibers immersed in Ringer thin in those im- 
mersed in chlorororm-Ringer, the sixth showed no 
difference In general these results seem to support 
the calcium release theon 
Errors induced b> phosphate in flame photom- 
eter analysis of tissue ash for sodium and potas- 
sium J M Crismon Department of Physiology, 
Stanford Untv School of Med In the course of paral- 
lel analyses of muscle tissue ash for sodium by the 
method of Butler and Tiithill (I Biol Chem 61 
523, 1921) and with the flame photometer, agree- 
ment was obtained b\ the two methods when the 
dissoUcd tissue ash was subjected to treatment 
with CaO for the purpose of phosphate precipi- 
tation Analy sis of solutions of tissue ash not sub- 
jected to phosphate precipitation yielded xalucs 
for sodium and potassium appreciably lower than 
those obtained gra\inictncally or with the flame 
photometer after phosphate precipitation Addi- 
tional studies made on muscle ash from rabbits, 
cats, and rats showed that the presence of phos 
pliate lowered the apparent Na concentration by 
24 to 53 per cent and the apparent K concentration 
by I9 to 29 per cent Solutions designed to contain 
50 0 m Eq per litei of Na w ere made from Reagent 
Grade or C P Samples of NaCl, Nall-PO II.O, 
Na-IIPO<, Nn3P04 1211=0, and NmPiO- lOH-O^ 
To each solution was added 10 m Eq per liter of K 
in the form of KCl Aliquots of each solution w ere 
diluted 10 fold, a portion of each was treated with 
CaO to precipitate phosphates, and the portions, 
w ith and w ithout phosphate, w ere analy zed in the 
flame photometer for sodium and potassium For 
all of the phosphate salts the apparent sodium con- 
centration was approximately 50 per cent of the 
x'aluc measured after the precipitation of phos- 
phate Potassium concentrations w ere not altered 
by the presence of phosphate in the above mix- 
tures Flame photometer analysis of urine should 
probably also involve elimination of phosphate 
The effect of inanition on pituitary -adrenal 
function in the guinea pig Sxmno A D’Angelo, 
Albert S Gordon, and Harrx A CiiARirrLR 
Department of Biology, 11 ashington Square College 
of Arts and Sciences, New I ork Unneisiiy A pre- 
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Mous studj' had indicated that immature guinea 
pigs fed a normal diet to a body weight of 300-350 
grams and then completely starved or chronically 
underfed display adrenal enlargement character- 
ized by hypertrophy of the inner cortical zones and 
atrophy of the glomcrulosa, thyroid regression, and 
marked structural changes in the basophilcs of the 
anterior Inpophysis (Anat Rcc 81 suppi no 
1S4, 1S5, 1941) The present experiments nere 
designed to tost, in the starved animal, the gener- 
ally accepted thesis that cortical hypertrophy la 
mediated largely through the cortico trophin mech- 
anism of the anteiior pituitara , and that suppres- 
sion of this mechanism results in cortical atrophy 
Female guinea pigs at a body weight of 300-325 
grams w ere placed on a complete starxation regime 
(water ad lib ) and given daily injections, for 5-6 
days, of either 2-5 cc of a saline cortical extract or 
2 5-15 0 milligrams of dcsoxy corticosterone It 
w as found that the administration of these cortical 
substances to the starved guinea pig failed to pre- 
vent cortical hy pertrophy in animals losing 30-50% 
of their body w eight, and failed to alter appreciably 
the course of the body weight loss In contrast, 
guinea pigs hypophy scctoniized for 2-9 days with 
corresponding degrees of weight loss showed cor- 
tical atrophy Further attempts are being made to 
inhibit the adrenal enlargement of starvation by 
the administration of much higher doses of potent 
cortical materials The significance of the cyto- 
logical changes in the anterior hy pohysis as related 
to the cortical hypertrophy in starvation will be 
discussed 

Alterations in the rate of glycolysis in human 
blood following the addition of salts T S Dan 
owsKi Department of Research Medicine and the 
Reneicliavsen Foundation, hnncrsily of Pittsburgh 
School of Medicine The disappearance of glucose 
during the incubation of defibrinated human 
blood at 36 to 37°C w as measured in a series of ex- 
periments The addition of NaCl in amounts suffi- 
cient to increase its concentration in blood by 40 
nioq per liter had no effect on gly colysis Additions 
of CaCl; w Inch increased the concentration by 40 
or by 20 meq per liter invariably retarded gly- 
colysis, w hilc increments of 2 5 meq per liter w ere 
without effect Equivalent amounts of KCl or 
MgCl" only rarely slow ed the disappearance of glu- 
cose Glycolysis was accelerated, on the other hand, 
hy the addition of NHiCl producing increments as 
small as 2 5 meq per liter The introduction of 
HPOr, SOJ" , and of HC07 as the sodium salt 
hastened in each instance the disappearance of 
glucose The accelerating effects on glymolysis of 
the HP07 and the NH7 ions appear to be addi- 
tive, since glucose disappeared more rapidly from 
blood which contained added (XH4I” HPOj than 
it did from blood with equiyalent amounts of 
cither NH,C1 or Na HPOi 


The lime course of in vivo oxygen consumption of 
cerebral cortex following electrical stimulation 
P W Davies (by invitation), R G GreneI/E 
and D W Bbonk Johnson Foundation, Univ 
of Pennsylvania The oxygen cathode has been 
employed to make in vivo measurements of 
local oxygen consumption at the surface of the 
cerebral cortex after a period of electrical stimula- 
tion The experiments w ere performed under mod- 
erate Dial anaesthesia on cats y\nth a trephine hole 
over the supra sylvian gyrus Oxygen consump- 
tions w ere taken at intervals by measuring the rate 
of fall of oxygen tension w hen the oxygen cathode 
y\as suddenly pressed sufficiently hard to occlude 
the local circulation 

At the end of a strong stimulus (100 shocks/soc , 
ten seconds duration, 40 v open circuit at the out 
put of the isolating transformer) the rate of o’tygen 
consumption is usually twice that obtained before 
stimulation Within a half minute, however, the 
rate falls to about two thirds of the “resting” 
value By this time also there is a marked redden 
mg of the venous blood Afterwards there is a pe 
nod of recovery during which the oxygen con- 
sumption rises gradually to the “resting” late 
This period may be as short as two minutes but is 
often longer A much vy eaker stimulus (4 v ) of the 
same frequency and duration causes hardly any 
increase in oxygen consumption, but leads to the 
same reduction and recovery experienced with the 
strong stimulation The relation of these findings 
to those of Dusser de Barenne and McCulloch on 
facilitation and extinction, and to those of de 
Leao on spreading depression, will be considered 

Thermal irritation of alimentary mucosa Rob- 
ert B Davus (by invitation) and A C Ivy Dept 
of Clinical Science, Umv of Illinois College of 
Medicine, Chicago A subject of particular interest 
in the genesis of peptic ulcer and carcinoma is the 
possibility that ingestion of hot substances may ir- 
ritate the mucosa of the upper alimentary tract 
The present study is an attempt to correlate de- 
grees of heat in j urious to mucosa wnth that to w hich 
the human subject exposes himself Temperature 
tolerance was determined in 120 medical students 
by measuring the maximum temperature at w hich 
they w ould drink coffee in rapidly successive sw al- 
low s The average temperature was 57 8° Centi- 
grade, with a range from to6S°C The stand- 
ard error for this series was 0 26°C Subjects with 
temperature tolerance of CS°C ingested succes- 
sivlySOcc ,100 cc ,and200cc of water at that tem- 
perature, and intra gastric temperatures were 
measured by means of a gastric thermacouple 
The maximum temperature, 49 9°C , was reached 
within ninety seconds with rapid cooling and 
return to normal intragastric temperature within 
30 minutes In acute experiments on dogs, gastric, 
esophageal, and buccal mucosae w ere bathed w ith 
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\\ater at graded temper ituies, and biopsies taken 
Coagulation and supeificial sloughing of gastric 
mucosa were demonstrated only at 65°C or above 
Similar changes occurred in esophageal mucosa 
at G0°C or above Buccal mucosa blistered and 
sloughed at the rclativch low temperature of 55°C , 
which is within the lange of human temperature 
tolerance It remains to be proven w licther or not 
the animal thresholds for thermal injurj obtain 
m the human subject and whether lepeated ex- 
posure of the stomach to a temperature of 50°C 
will cause histological changes 

Influence of intravenous c>lochrome c upon 
visual acuity of the dark adapted human eye 
Stanlcv K Dams (introduced by J W Ileim) 
Aero Medical Laboialoiij Wright Field, Dayton, 
Ohio Mitigation of effects induced by hypoxia, 
both anemic and anoxic, through parenteral ad- 
ministration of cytochrome c in animals and man 
has been reported in iccent months by Progcr and 
Dekdiieas (Science, October 25, 194G, pp SSO-IOO) 
No corioborative studies have as yet reached pub- 
lication, but two failures to duplicate their results 
in animals (rats) have been reported (Scheinbcrg 
and Michel (Science, April 5, pp 3G5-3G0), Stadic 
and Marsh (J Clin Invest 26 899)) No further 
1 eports on human use have y ct appeared The pres- 
ent study was designed to determine any effect of 
intravenously administered cytochrome c (Wveth) 
upon the vusual acuity of the dark adapted eye 
under hypoxic conditions Seven human subjects 
w eic subjected in “blacked out” altitude cliambors 
to atmospheric pressures equivalent to 18,000 feet 
I or a total of 35 exposures of one-hour duration 
each Each subject was pre adapted before each 
exposure until basal visual thresholds were 
achieved Thresholds were determined every 10 
minutes during exposures w itli a portable Hecht- 
Schlar Adaptometer (Cenco) and were recorded as 
logarithms of the light intensity just sutHcient to 
permit identification of a figure interposed against 
the light source Intiavenous cytochrome c solu- 
tions (50-100 mg ) and colored saline were given 
alternately prior to exposure of each subject 
Subjects were kept ignorant of the content of in- 
jections Oxygen tension in the chamber was 
checked continuously' with a Pauling Oxygen Me 
ter 

With the method described above, it w as not pos- 
sible to demonstrate significant differences in the 
rate or degree of deterioration in visual acuity in 
human subjects prepared with and without in- 
travenous cytochrome c (Wyeth) 

Adrenaline hyperglycemia in hjpophysecto- 
mized dogs R C de Bodo, I H Slater (by in- 
vitation), H r Weisbehg (by invitation), K P 
Prescott (by invitation) Department of Phar- 
macology, Netu Yorl University College of Medi- 
cine As previously shown, hy'pophy sectomized 


dogs w ith adequate anioiints of liv cr gly cogen show 
a smaller hy'pergly cemic response to intravenous 
adrenaline than normal dogs In the present work, 
the development of this altered response, its rela- 
tion to insulin hy persensitiv ity and glucose utiliva- 
tion was studied The test dose of adrenaline, 0 0035 
mg /kg /min for five minutes intravenously, 
causes a marked hyperglycemia (maximum rise 
13-81, average 58 mg per cent) within fifteen 
minutes from the start of the infusion Four-five 
days after hypophysci toniv the adrinalinc hyper- 
glyeenna is distinctly decreased and becomes 
gradiiallv less jironouncid as the postoperative 
tunc increases After four weeks the hypcrgly comic 
response is slight Tins phenomenon seems to 
develop parallel with the hypersensitivity to in- 
sulin ns described by Slater et al in these Proceed- 
ings When the hypophvscctomized animal has 
reached the stage at which the adrenaline hyper- 
glyeeima is greatly reduced, the intravenous in- 
fusion of glucose produces a marked and prolonged 
hyperglycemia demonstrating that the abnormal- 
ity cannot be attributed to increased utilization of 
the glucose libemtcd by adrenaline but must rather 
be related to the dcfiticnt mobilization of liv cr gly- 
cogen Furthermore, when the blood sugar of nor- 
mal animals is maintained at a low level by large 
doses of insulin, adrenaline still produces consider- 
able hy pergly ccinia (maximum rise 31-40 mg per 
cent) This is further evidence that increased in- 
sulin activity IS not the cause of the decreased 
adrenaline hyperglycemia noted in hvpophysec 
tonnzed animals The relationship of this resist- 
ance to the hyperglycemic action of adrenaline to 
the various endocrine organs is being examined 
and will be discussed 

The rod calorimeter Roxalu Deerino (intro- 
duced by A B Hertzmax) Department of Physi- 
ology, St Louis Umi Medical School The rate of 
transfer of heat from deeper tissues to a limited 
area (1 cm=) of skin surface may be estimated by 
means of a specially designed rod calorimeter The 
principle of the instrument’s design is based on the 
flow of heat in metal rods ns expressed by Fourier’s 
equation Thermally' insulated rods of aluminum, 
copper, or silver are employed as the heat con- 
ductor between the body surface and a reference 
temperature mass of either water or metal The 
temperature difference of the rod ends is a function 
of the heat flow mg in the rod and is measured by a 
thermocouple-galvanometer arrangement cali- 
brated to read in calories per minute The phy sical 
factors which govern the operation of the instru- 
ment have been quantitated and will be described 
When applied to equilibrium conditions in the 
finger, the rod calorimetei y lelds estimates of blood 
flow which agree with simultaneous estimation by 
the photoelectric plethy smograph and other calori- 
metric techniques The iiisti ument offers the possi- 
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bilitj of fractionating licit losses from the surface 
of the bodj on a regional basis 
Influence of protein hjdroljsatcs on the pro- 
duction of nephrosclerosis and hjpertension bj 
anferior-pitmtarj preparations Bj R de Gravd- 
TKE (by mutation), J L PnADO (by invitation), 
P DoNTirv^ (bj mutation), J Leduc (by in- 
vitation) and 11 Sn.iE From the InsitttU dc 
Midccinc et dc Chtrurgic Expinmcntalcs, Vntvct- 
sit6 dc Montreal^ Montreal, Canada Following our 
previous studios concerning the influence of diets 
on the production of hypertension and nephro- 
sclerosis b\ Ijophjdizcd anterior-pituitary (LAP) 
oierdosagc, we inicstigated the effect of various 
protein hj drolj sates m the food E\periments on 
black and-w hi te o’ rats (sensitized bj unilateral 
nephrcctomj , castration and a high NaCl diet), 
treated mth LkP, showed that diets whose nitro 
geneous constituents w ere lo% of casein plus an 
cquimlcnt amount of protein hj drolysate w ere as 
effective m producing hipertension and nephro 
sclerosis as a ration containing 30% casein “Essen 
amine” (a partially degraded lactalbuimn), “Pai- 
enaminc” (almost complete acid casein hj drolj - 
sate), “Amigen” (enzjniatic casein hjdioljsate) 
and “Bacto-peptono” added to a basic 15% casein 
diet ivere the ingredients used In an additional 
group of S rats, the total amount of nitrogen in the 
diet was furnished ns the hjdroljsato “Amigen” 
and oven here a high mcidonoc of hj pertcnsion and 
nephrosclerosis was obtained -Vll the hj droljsates 
tried were approviniatelj' equally cffectno in in- 
ducing ncphrosclerotic changes and hj pertcnsion 
It is tentativclj concluded that the artificial 
hj drolj SIS of proteins docs not destroj the factors 
indispensable for the production of anterior pitu- 
itary hjpertension and nephrosclerosis, hence 
these could be the ammo acids contained in the 
protein molecule However m L4.P treated rats 
receiving a diet which contained 15% casein and 
one of the followingamino acids in an amount cor- 
responding to that contained m a 30% casein diet, 
nephrosclerosis did not ensue glutamic ac , glj- 
cino, methionine, cj'stmc, tryptophane, valine, 
histidine, lysine, leucine, phenylalanine, aspartic 
ac , isolcucine, norleucine, arginine 
Mechanism of Inactivation of a-estradiol by 
rat liver “in vitro” II H De Meio (bj invita- 
tion), A. E Rakoft (by invitation), A Cantvrow 
and K E Paschkis Jefferson Medical College, 
Philadelphia, Pa The inactivation was studied 
incubating cither male rat liver slices (100 mg ) or 
homogenate (10 per cent) m 5 ml of Krebs solu- 
tion, phosphate buffer pH 7 4, without glucose for 
two hours at 37 5°C Usually 1 y of a estradiol per 
milliliter was used The amount of biologically 
active material present at the end was determined 
bj bioassaj in mice Complete inactivation bj 
liv er slices w as observed w hethcr the gas pliasc 


was ovjgcn or air In nitrogen or with boiled slices 
no inactivation took place The 10 per cent homo- 
genate prepared with the AVaring blendor or by 
crushing the frozen liver in a mortar to a fine pow - 
der produced from 40 to 70 per cent inactivation 
No change in the behavior of the homogenate was 
observed when the Fuhrman and Crismon “intra- 
cellular medium” was substituted for the Krebs 
solution or w hen boiled liver extract or glucose was 
added to the medium The inactivation bj liver 
slices inhibited bj caprjl alcohol, but not by eva- 
nide, azide, thiourea, maloiiatc, fluoride or monoio- 
doacctatc The addition of methj Icnc blue to slices 
incubated m mtrogen brought about a 40 to 70 per 
cent inactivation Nicotinamide and DPN added 
to the homogenate increased the inactivation bj 
approvimatelv 50 per cent Our results indicate 
that no appreciable inactivmtion is due to conjuga- 
gation of the estradiol As i consequence of our find- 
ings we may conclude that the system cj'tochrome 
cj tochromo ovidase docs not participate, or if it 
does, only to a minor extent, and that the inactiva- 
tion IS probably, produced by a dehj drogenating 
svstem or systems 

The spread of muscle action potentials from 
active to inactive areas J S Devslow and David 
M Grahvvi Service (introduced by Irvin M 
Korr) Still Memorial Research Trust, Ktrksville, 
Missouri The presence, absence and degree of 
muscle action potentials shown in the elcctromj'o- 
gram appear to depend on (a) the number of units 
(or fibers in denervated muscle) which are active 
and (b) the characteristics and placement of elec 
trodes which arc used The present studies were 
done to determine the most effective method of 
measuring spatial differences between active and 
inactive muscle by the clcctromyogram Needles 
enamelled to db 1 mm of the tip were inserted into 
the hind limb muscles of the decerebrate cat and 
paired with other enamelled or bare needles Cer- 
tain muscles were denervated and others were left 
intact The following observations were made 
(A) That with an enamelled electrode in an inner- 
vated muscle and one in a contiguous denervated 
muscle, the electrodes being less than 3 mm apart 
and paired with a common reference electrode, 
the action potential from an activ e single unit or 
group of fibers in the innervated muscle might or 
might not pass the epimj'sium of both muscles and 
be recorded from the electrode in the denervated 
muscle (B) When the action potential from an 
active unit in the innervated muscle was picked up 
in denervated muscle the voltage from the latter 
was usually extremely small (C) AVhen two elec- 
trodes were placed in an “electrically silent” 
denervated muscle and when there was massive 
contraction in nearby muscle, action potentials 
were observed which were indistinguishable in 
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character from those iccorded from electrodes in 
the contracting muscles 

Liver regeneration in the rat R W Di-nton (bj 
invitation) and A C Ivy Dept of Clinical Sci- 
ence, Univ of Illinois Cbllegc of Medicine, Chicago 
This paper sho\\ s that liver tissue w hen fed to par- 
tially-hepatectomi7cd lats facilitates the rate of 
regeneration of the lat’s liver 

The method of the cxpeiiment vas to compare 
the dried i\ eights of the liver mass gained in the 
control (fed dog food) and the “treated” (fed pigs’ 
liver) groups Biucs el al showed that the left hit- 
eial and median lobes constituted about 08 5% of 
the total liver mass We rcmo\ cd these lobes and 
calculated the 31 5% i cm lining The pigs’ lu er fed 
was coagulated b\ bringing it to a boil in order to 
reduce putrifacation and enhance its being eaten 
IFe present onlj data on rats not losing o\cr 15 
grams of bodj weight in cither group No special 
pre- or post operatn e feeding was practiced, the 
rats ate ad libitum, and thej w ere kept in sepamte 
cages After 10 dajs, the rats were sacrificed and 
the increment of liver obtained as the diFcrcnce 
betw een the w eight at necropsy and the calculated 
mass left in at operation In 20 control rats, a^ erag- 
ing 216 ±50 grams bod\ w eight, the In er incre- 
ment regenerated w is 1 1-14 ± 0 03 grams, and in 22 
“treated” rats aacraging 218 ±72 grams, the in- 
crement was 1 052 ± 0 00 gianis The difference of 
0 508 grams was statisticallj “significant” bj hav- 
ing a critical ratio of 7 

The dry/w et w eight ratios show cd the rcgcncm- 
tion livers to have returned at least to normal con- 
sistency No effect was obtained bj injections of 
*hiamine (200 micrograms/daj ) or with ciiidc or 
purified antipcrmcious anemia liver extracts 

The stimulating effect of gljcols and their polj- 
mers on the tarsal receptors of blowflies V G 
Dcthier (by invitation) and L E Chadwick 
The Johns Hoplins University and the Medical 
Division, Ariiiij Chemical Corps, Army Chemical 
Center, Maryland The stimulating effect of three 
homologous series of glj cols on the tarsal receptors 
of blow flies has been studied by means of tech- 
niques previously used in the study of aliphatic 
acids and alcohols When the glycols are compared 
to the corresponding alcohols it is seen that the 
introduction of the second hydroxy group reduces 
the stimulating efteetiveness of the compound Of 
the three series, that represented by the group 
ethylene, trimethjdene, decamethylene is the most 
stimulating Members of the series represented bj 
ethylene glycol through pol\ ethylene gl j col 1540 
show increasing stimulative efficiency as the series 
IS ascended 

A study of the effects on the intravenous in- 
jection of hypertonic solutions on the heart rates 
of cats and dogs Incrith J Dexrup (by invita- 
tion) and William W Walcott Department of 


rhysiologii. College of I’hysicnin’i and Surgeons, 
Columbia bnitersily Circulatorj changes follow- 
ing intravenous injections of small volumes of 20% 
NaCl and 50% glucose have been studied in cats 
and dogs bj me ins of femoral arterial pressure 
tracings One of the results of such injections is 
profound slowing of the heart, which is absent after 
bilateral vagoloinv ^'’arlous lines of evidence sug- 
gest that the effect di jiends on reflex, rather than 
elircct stimulation of flie nudullary vagus center 
Thus, in cats the bradv c irdi i was elicited consist 
filth when 20% NaGl was injc cted into peripheral 
veins or into cither the right or left auricular ap 
pendage, but was observed in only one out of six 
cxiicrinicnts in wliieh hvpertoiiie salt solution was 
injected into the ascending aorta Analvsis of the 
latent period of the vagal resixmsc, particularly in 
foniparifeon with the longer latent period of the gasp 
reflex following sodium ejanidc injection, suggests 
that the bradv eardia results from stimulation of 
receptors located, at least in part, within the heart 
itself Both the afferent and efferent neural path 
of the reflex arc present in the v agi Thus, the effect 
IS not abolished by removal of both svmpathetic 
chains from the stellate ganglia to T?, but may be 
eliminated bv injection bv atropine sulfate 

Reflex bradycardia following the injection of 
hypertonic solutions was observed in decerebrate 
cats anil dogs, and in cats but not in dogs under 
neinbiital It apjicars to be a reflex pattern related 
to the known cardiac adjustincnts resulting from 
stimulation of receptors in the venae cavac and in 
the heart itself 

The mechanics of Starling’s law of the heart 
Josi rii R DiP^vlma and Rich vrd V Reiss (bv 
inv itation) Department of Phtpiology, Long Island 
College of Medicine, Broollvn, A 1 Myographic 
measurements bv two new techniques of the con- 
tractile force of the anaesthetized cat’s heart were 
made Simultaneous recordings of the intrav en- 
tricular pressure were also obtained With in- 
creased intraventricular pressure (clamping the 
aorta or pulmonary artery ) the contractile force is 
increased Proof was obtained in the beating heart 
that cardiac muscle resembles skeletal muscle in 
regard to the phenomenon of initial tension This 
explains the fact that the contractile force of the 
heart muscle increases w ith a rise in intraventricu- 
lar tension On the other hand, the contractile force 
decreases with increased vmnous return, and the 
opposite occurs with decreased venous return 
These latter findings are seemingly contradictory' 
to the usual statement of Starling’s Law of the 
Heart How over, they do not contradict the original 
conception of the law as related to energy produc- 
tion The findings do indicate that the heart during 
svstolc follow's the phy sical law s of an elastic sphci l 
such as a soap bubble m vv Inch the contractile stress 
increases as the ladius decreases Thus the force of 
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contraction of the herrt muscle depends merely 
upon its nil till length (dustolic size) not upon the 
initial stretch of muscle causing a greater subse- 
quent contraction Because of this fact the analogy 
uliicli in the past has been drann between the 
plicnomenon of initial length of cardiac muscle as 
compared to that of skeletal muscle is not tenable 

Obsenations on the peripheral circulation in 
neurogenic h)pertension Is\bellc Dougheuti 
and Sister jM Y C D-ia (introduced bj A B 
Heutzmv>i) Department of Physiology, St Lotus 
l/nucrsity. School of hledicine Changes in the 
peripheral circulation of dogs during neurogenic 
lupertension have been studied Photoeleetric 
plethjsmograms are recorded from larious areas 
and pressure pulses are opticall} recoi ded from the 
femoral arten The e\periments are acute, the 
recording being continuous throughout the control 
period, the period of operation (removal of the 
buffer and simpathotic nerics, after Hcjnians) 
and the subsequent hj pertcnsii e period The vol 
unie pulse amphtitudc can be correlated ii ith the 
lariations in pulse pressure The blood pressure 
usuallj show s an immediate rise after the denerva 
tioii, a rise to about 240/1G0 mm Hg being obtained 
M ithin 2 to S minutes In some dogs the rise in blood 
pressure after the denon ation is soon follon ed b} a 
niarked increase in volume pulses in the intestine 
and muscle, decreased blood pressure and death 
In other dogs the hj pertension develops more 
tapidlj , rises to higher levels, and persists for 
hours In such cases decreased i olume pulses are 
usually seen in theskm, pad, intestine, and muscle 
The anesthetic used influences the height of the 
rise in blood pressure 

The basal metabolic rate of Georgia medical 
students Philip Don and Robert H Shuler (bj 
m\ itation) Dept of Physiology, L me of Georgia 
School of Ulcdicinc, Augusta, Georgia Records ha\e 
been kept of the basal metabolic rate detcrmina 
tions of the last ten sophomore medical classes 
(oi er 500 individuals) Procedui es i\ ere carried out 
b\ the students on each other, techniques were 
supeniscdba the phi siolog} teaching staff, and all 
records and calculations liai e been checked bj the 
authors A period of eight ) cars is covered, includ- 
ing classes in all four seasons of the i ear 

The overall average runs between twelve and 
thirteen percent below the 193G Ylajo standards 
This IS low er than most reports from the South, but 
about the same as that recorded bi Eaton in 1939 
for a smaller group of similar ige in Xew Orleans 
Figures for age, se\, and seasonal differences are of 
questionable significance Fuither statistics are in 
process of compilation Limitations and implica 
tions of the findings w ill be discussed 

The authors wish particular^ to emphasize the 
relei ance of these results to the neccssit j for the 
use of local controls in forming diagnostic conclu- 


sions This caution has appeared repeatedly in the 
literature on metabolism, but unfortunateh not in 
the instructions and tables furnished with clinical 
apparatus 

Effect of convulsant agents on partially isolated 
neurones of the central nervous system C G 
Drake (by invitation), and G W Stairakt De- 
partment of Physiology, Faculty of Medicine, Lni- 
versity of Western Ontario, London, Canada It is 
generally believed that the highest levels of the 
central nen ous sy stem are most sensitive to con- 
\ulsants such as thujone, camphor and metrazol, 
and that decortication reduces the susceptibility 
of animals to com ulsions This concept is contrary 
to the “Law of Deneri ation” according to which 
isolated neurones should become more sonsitii o to 
chemical stimulating agents With this in i lew the 
relative sensitii ity of different regions of the cen- 
tral nervous svstem to various comiilsant drugs 
was reini estigated sy stematicalh in 37 sacrifice 
evpenments on cats after aseptic semisection of the 
spinal cord or after semidccereb ration carried out 
4 days to 3 months previously, and in 28 chronic 
cats w ith removal of one motor cortex, a frontal lobe 
or a cerebral hemisphere It was found that m both 
sets of experiments decentralized neurones reacted 
to smaller quantities of convulsant agents than in- 
tact ones, and that camphor, metrazol and picro- 
toxin evoked greater and more prolonged lesponses 
from decentralized neurones w hen sufficient time 
w as allow ed for sensitization to take place This w as 
ascertained on tracings of muscular contractions in 
sacrifice experiments and in moving camera record- 
ings of convulsions induced in chronic animals 
Chemically induced convulsions play a prominent 
part in the study of epilepsy and in the treatment 
of some mental derangements and it is felt that this 
investigation may contribute to the understanding 
of the mechanism of action of com ulsant agents on 
the nervous system in w hich pathological processes 
are present 

Acute effects upon the lungs of dogs of large in- 
travenous doses of alpha-naphthyl thiourea 
(ANTU) Cecil K Drinker and Esther Hardek- 
BERGH (by invitation) Dept of Physiology, Har- 
vard School of Public Health Dogs under nembutal 
anesthesia and given intravenously 2 per cent 
alpha-naphthyl thiourea (ANTU) in propylene 
glycol, 1 cc per kilogram, develop fatal pulmonary^ 
edema The first evidence of changes leading to 
edema is increase in the flow of lung ly mph Greater 
rate and minute volume of breathing follow Blood 
gas analy ses indicate that the hi perpnoea of rap- 
idly developing pulmonary edema is peripheral in 
ongin Detailed protocols are given for two typical 
experiments 

The effects of burns on kidney function Arthur 
J Dzieuian (introduced bi W Fleischuann) 
Physiology Section, Medical Dii ision, Irmy Chem- 
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teal Center, Maryland Goals \Mlh severe third 
degree flame burns, co\ eiing about fifty percent of 
the body surface area, ere studied Kidncj func- 
tion, including glomerular filtration rale, cITcctnc 
renal plasma flow , filtration fraction and maximal 
tubular reabsorptive capacity, uas determined in 
the normal animal, the buincd animal, and burned 
goats treated Mith plasma or iiliole blood IMost 
severely affected i\as the effective renal plasma 
flon , n hich decreased in all burned animals There 
■nere t\io classes of cfTccts in regard to glomerular 
filtration rate and maximal tubular rcabsorption 
after burning In one group they dccrc iscd con- 
tinuously until death In the other group there was 
an initial sharp decrease in the filtration rate and 
reabsorptive capacitj , followed by a return to nor- 
mal or near normal values Prctcrminallj these 
latter values fell precipitously Neither blood nor 
plasma infusions liad an} ajiparcnt effect on kiclnec 
function in the buined go it The greater decrease 
in plasma flow as comiiircd with filtration nile, 
with an increased filtration fraction, indicated i 
constriction of the efTcrciit arterioles of the kidne} 

The influence of h}potension on coronary blood 
flow, cardiac oxygen metabolism and cardiac 
work J E Ecklmiovt.J 11 IIaikinsciui i,, 1 L 
Foltz and R L DmvLn (introduced In Cmh I 
Schmidt) Department of Pharmacology and Ilarrt 
son. Department of Surgieal Research, School of 
Medicine, Uniiersity of Pennsylvania The effect 
produced by hy potcnsion upon coronary blood flow 
and cardiac oxygen metabolism has been measured 
in 8 intact dogs, lightly anesthetized with jiciito- 
barbital sodium Coronary blood flow was estimated 
by the NjO method, venous blood being collected by 
a catheter in the coronary sinus (Am J Med Sci , 
December 1947) Cardiac output was calculated by 
the Fick principle Hypotension was produced by 
the intraspinal injection of procaine hydrochloride 
in 6 instances and by the intravenous injection of 
Etamon in 2 cases 

Blood pressure and cardiac output declined in all 
experiments Coronary blood flow was essentially^ 
unclianged in three experiments in spite of con- 
siderable reductions in blood pressure and cardiac 
output In three other dogs, coronary flow was re 
duced markedly , in these three instances, how e\ er, 
blood pressure and cardiac output were correspond- 
ingly markedly reduced In the eight experiments 
blood pressure w as decreased an average of 29% and 
cardiac output an average of 42% These tw o factors 
w ere responsible for a 56% reduction in left ven- 
tricular work Since coronary flow was diminished an 
average of 25% , it folloivs that coronary blood flow i e- 
mained relatively excessive for the amount of w ork 
that the heart w as performing in hypotension The 
mechanical efficiency^ of the heart declined an aver- 
age of 36%, but this docs not mean that the heart 
was less able to perform the work demanded of it 


A method for the study of gastric secretion in 
iitro Lfsiil I rnwAnns and Carolit, Trow- 
RRiDGi- E dwards (introduced by R Vt Ramsei) 
Department of Phyiiology and Pharmacology, Medi- 
cal College of Virginia, Richmond An apparatus is 
described by meins of which secretion of the iso- 
lated gastric mucosa c^in be studied in \itro The 
method is, in priniiplc, similar to that used hy 
Gray' (A J P 130 327, 10 10) to study secretion by 
frog mucosa in that a piece of the mucosa, stripped 
iway from the remainder of the stomach, is clamped 
between two sop irate < hanibcrs in such a way that 
thcsubmucob .1 side is b it lied by a nutrient medium 
containing any desired substrates, drugs, etc In 
the present apparatus, the oxygen tension can be 
closely regulated to meet the rcrjuirements of the 
tissue and the true, unmodified secretion can be 
collceltd from the other ihambcr The whole is 
mounted on a shaker in a water-bath it 37 "i^C , 
making it suitable for study of secretion by warm- 
blooded animals Lnder these conditions, the mu- 
losa will lixc for at least three hours, ns demon- 
strated by normal oxygc ii uptake from a Marburg 
flask at the comiilction of the experimental period 
Secretion of both ai id and jicpsin has been obtained 
from the mucos^u of rat and rabbit by this method 
The apparatus is w ell id iptcd for stud\ of the con 
ditions nccessarN for gastric secretion and of the 
iction of ^anous stimulating and inhibiting agents 
directly upon flic secreting cells 
Factors influencing in vitro secretion of pepsin 
Carolix TnownRinn Edwards and Lesiii E 
Low ARDS (introdui cd by R Raxisfa) Depart- 
ment of Phi/siolonti and Pharmacologv, Medical Col- 
lege of Virginia, Richmond Gastric secretion from 
the isolated gastric mucos.i was collected in vitro 
bv the method described in the preceding commu- 
nication Studies were m ide using the rit and the 
iabbit,on the cffci t of variations of the comiiosition 
of the nutrient medium (protein amino acids, etc ) 
on the production of pepsin Further studies were 
made on the stimiilat ing or inhibit ingaction of com- 
mon autonomic drugs Experiments indicate that 
nitrogen-containing compounds are necessary for 
the production of pepsin and tint acetylcholine 
with csorine (and, to a lesser extent, cserine alone) 
stimulates its secretion in vitro 

Further observations on intravascular tempera- 
ture in man Leox Eisfnberg (by inv Ration) and 
H C Bazett Physwlogy Department, Lniicisity 
of Pennsylvania Anv rigorous attempt to distin- 
guish reflex from central mechanisms gov'erning 
temperature regulation presupposes a knowledge of 
“central” temperature — in this case, the tempera- 
ture of the blood perfusing the hypothalamus 
Analyses in which rectal temperature is regarded 
as “central” temperature can be correct only' (a) if 
temperatures of rectum and hv'potlialamuB arc 
identical or (b) if these temperatures show idcnti- 
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direction md ntc of cliinge under the condi- 
tions im estigited The experiments herein re- 
ported, einplojing internal jugular \ein or common 
line nrterj temperature ns a first approximation to 
tint of the hj pothalamus, fail to substantiate com- 
pletelj either of these assumptions so it suggested 
tint although qualitative gencmlizntions are un- 
likeh to require modification, quantitative conclu- 
sions heretofore obtained must be reassessed 

In this studj , fine w ire (3S-12 gauge) copper- 
constantan thermocouples enclosed in polj'vinjl 
plastic catheters have been introduced for dis- 
tances of 0 5-20 cm n ithin the lumen of femoral, 
brnchnl, radial, and dorsalis pedis arteries, internal 
jugular, femoral, aniccubital, iirist, and ankle 
veins, and hai c been left in place for experimental 
periods of up to 6 hours so that simultaneous deter- 
mination of as manj as 6 intravascular as veil as 
rectal and cutaneous temperatures liavc been pos- 
sible MTiereas the more central \ ascular and the 
rectal temperature do not differ remarkablj under 
stcadv state conditions, during periods of environ- 
mental change these values deviate significantlj 
from each other, show different time characteristics 
of their rate of change, and mav even, though 
nrelv, change in opposite directions 

Effects of positive mtrapulmonic pressure on 
muscular contraction Leox'ard H Elwell (bj 
inv itation) and John W Bean Physiology Labo 
ralory, Unncrsity of Michigan, Ann Arbor A con- 
tinuation of an earlier studv bv one of us on the 
effects of increased intrapulmomc pressure on mus 
cular contraction showed that such pressure (260 
mm H:0 for 3 to 5 minute periods) commonlj en- 
hanced the response of the Tibialis Anticus Muscle 
to intermittent single shock stimulation (3 second 
intervals) applied to the intact or the peripheral 
end of the sectioned peroneal nerve in anesthetized 
or decerebrate dogs 

The possibility that this enhancement, gradual in 
onset and persisting throughout the period of in- 
creased pressure, might liav e been due either to an 
initial temporary increase in alv'eolar O tension, or 
to the subsequent apnea, induced bv the pressure 

VI as eliminated by appropriate adjustment of the 0. 

tension of the compressional air, and bv the use of 
constant artificial ventilation respectivelj The 
volume flow of blood through the leg was markedlj 
diminished and the pH of the arterial blood meas- 
ured continuously by glass electrode was decreased 
Moderately severe hemorrhage which decreases 
volume flow of blood induced similar enhancement 
It IS tentatively concluded that the enhancement 
resulted from an alteration in the remov al of Metab- 
olites consequent upon the decreased blood flow 
and since this enhancement lias been missing or less 
pronounced in direct stimulation of the curarized 
muscle, it IS inferred that the neuromval function 
is primarily inv olved Sj mpathcctomv in an earlier 


studv did not eliminate the response to pressure, 
but the possible involvement of a circulating hor- 
mone as adrenalin has not been ruled out 
The effect of Aminophjllin on cardiac output 
and renal hemodynamics in man Dobis J It 
Escheb (by invitation), Ratmond E Weston, 
Geobce Lbineb (bv invitation), Louis Lfiter 
(bj inv Ration), and Sybu, Gold XT (bj invitation) 
Medical Division, MonUjiiore Hospital, New 1 orL 
67, N T Chasisctof(J Clin Invest 17 683,1917) 
observed that in normal men Aminophyllm (Theo- 
phjlline ethylene diamine) produces an immediate, 
marked, sustained increase in GFR wath a sus- 
tained decrease in RPF, after an initial brief period 
during w hieh RPF also is increased somewhat Our 
group has found tliat m patients with congestive 
failure Aminophyllm produces a sinular immediate 
increase in GFR with an immediate, but smaller, 
increase in RPF, which is sustained, unlike that 
observed initially in normal subjects To analj ze 
the cardiovascular-renal actions of Aminophyllm, 
GFR, RPF, and/or cardiac output (by the direct 
Fick Principle) were determined in human sub 
jects before and after the rapid intravenous ad- 
ministration of Aminophy llin (0 72 grams) 

In normal subjects, Aminophyllm generally pro- 
duces a significant increase in cardiac output, 
which persists ten to twentv minutes and parallels 
the brief period of increase in both RPF and GFR, 
described by Chasiselal The cardiac output, then, 
returns to normal but the GFR remains elevated 
for as long as an hour, despite the fall in the RPF to 
below control levels after the initial renal hypere- 
mia In chrome congestive failure, as McMichael 
(Clin Soi 6 125, 1947) has reported, Aminophyllm 
produces a marked increase m cardiac output, 
which is sustained for as long as an hour and prob- 
ably explains the persistent renal hyperemia ob 
served in these cases The sustained increase in 
GFR and filtration fraction observed in both nor- 
mals and cardiacs probably results, in part, from a 
direct renal action of Ammophvllm 
The effect of nicotine on maze learning ability of 
albino rats J M Essen berg (introduced by 
GroRGE Clark) Department of Anatomy, The Chi- 
cago Medical School, Chicago 13, III Eighteen 
V oung, sexually mature albino rats were selected for 
the experiment Thev were males and females from 
four litters and vv ere treated as such throughout the 
experiment Food w as withheld from the animals 12 
to IS hours before they were placed in the maze 
The Lashley general ty pc of maze was adopted for 
tlus work The first part of the experiment con 
sistcd in learning of the maze The animals w ere 
considered readv for nicotine when they could 
make ten error-less runs for at least two consecu- 
tive davs This was followed bv daily injections of 
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one half cubic ccntiiuctei nicotine saline solution 
of 1 1000 or 1 2000, subcutaneously and in some in- 
stances intraperitonially The maze running licgan 
in some instances soon after recovery from the in- 
jection, but in most cases, 21 hours later A record 
of behavior but particularly the time requiicd and 
the errors made for 10 runs v\ ere kept for each rat 
The experiment was designed for IS to 24 months 
Some of the rats were eliminatod from the experi- 
ment because of lack of intelligence or because of 
illness Controls received similar treatment except 
the nicotine Of all the animals treated with into 
tme, there was a gradual increase in the numbti of 
errors per ten runs As to the time required, i few 
showed slight differences, but the majoritv ran 
high scores, two or tliiee times the control hunt 

Effects of cold on infant rats lANn rAiiirn i,i> 
(introduced by E F AnoLrii) Dcpl of Physiology, 
The Unucisily of Rochcstci , Rochester, A 1 Rats 
from 0 to 17 days of age were cooled in an vtinos- 
phereof oxygen of 2°, 5°, 10°, or 20°C w ithin a glass 
rcspirometcr surioundcd bv water When more 
than 3 dajs old, but not before, thej manifested 
large increases in oxjgcn consuniptioii, which soon 
diminished as the bodv temperature fell In all 
individuals less than 11 davs old, exposed to 3° or 
lower, the consumption reached zero, it could re- 
main there foi 1 7 hours and still bo follow cd bv 
complete recover} of the animal and acceptance b} 
the mother rat The rate of heart be it as obscrv cd 
by electrocardiograms slowed, and the beats dis- 
appeared at body temperatures betw cen 9° and 1° 
These temperatures arc below those at w Inch the 
mature rat’s heart stops When rew armed in sur- 
roundings of 35°, the heart beats, breathing, limb 
movements and oxygen consumption reappeared 
within a few minutes As} stole lasting 1 3 hours 
w as follow ed by complete recov er} After tw o hours 
of cold exposure, ten percent of the animals failed 
to recover, their hearts beat irregularly with 
atypical QRS waves which suggested injur}, pos- 
sibly from anoxia, to the cardiac conduction S}S- 
tem After tw o houi s of exposure all hearts resumed 
beating during rewaiming, subsequent failures of 
beat occurred only in rats w hose body temperatures 
had been below 8° Majority survival at 3° bod} 
temperature contrasts w ith adult rats w Inch die at 
14° to 16° body temperature The contrast classes 
newborn rats as poikilotherinic wnthin brief periods 
of cooling 

On the mechanism of the action of di-isopropjl 
fluorophosphate Emilv A Feld (by invitation), 
Mortimer A Rothenberg (by invitation) and 
David Nachmansohn Department of Neuiology, 
College of Physicians <L Surgeons, Columbia Um- 
lersity, New York The irreversible inhibition of 
cholinesterase by di-isopropyl fluorophosphate 
(DFP) requires a measurable period of time de 
pendent upon temperature, DPP concentration. 


condition of the enzyme etc This fciturc made it 
possible to establish a close parallelism in all ( iscs 
between the rate of irriversiblc cnz}mc inactiv i- 
tionaiid irrcvtrsiblcabolition of (ondurtion IMul 
ever factor is changed, the two events are iiillii- 
cnced in the same wav It has not been possible 
under any condition to dissociate conduction nul 
choliiicstcrasc activit} Claims to the opposite 
Bo}arsky, Tobi is A Gerard) arc based on the use 
of inadequate techniques Under the experimental 
eonditions used but determining the enz}me ac- 
tivit} with the projier enzvmc to substrate ratio, 
presence of cholinestcmsc Ins been dcmonstratcil 
(Feld, Grundfist, Rotherberg, Naehmansohn, in 
press) Death of animals following DPP injcetion 
coincides vv itli the disappearance of cholinesterase 
In surv IV ing animals, cholinesterase is alw a} s pres 
cut, although in a eonrcntration which is on the 
average ibout 27 per cent of the initial The ques- 
tion of cnzvine cxci ss and some other aspects of 
DPP jioihoniiig will be discussed All findings sup- 
port the assumption that the toxirit} of the com 
pound has to be attributed cxclusiv civ to the inac- 
tivation of cholinesterase, the c,nz}mc without 
which the v iLal process of conduction is impossible 
Decrease m the radiosodmm and thiocyanate 
spaces during growth FrvncisX 1 1 liers (bv in- 
vitation), and IIfxrv L Barnett (b} invitation), 
III Li N McNavi VRA (by invitation) ind Ki ndrick 
IIvre The New 1 orJ Hospital and DcpaTlmcnt of 
Pediatrics, Cornell L niicrsity Medical College, 
NcioYorl City Measured amounts of sodium thio- 
cyanate and Nn*'Cl were injected intravcnouslv 
into 10 subjects including premature and full term 
infants, children and adults Analyses of serum and 
urine collected from 1-12 hours later permitted the 
calculation of the volume of fluid in which these 
substances were distributed The results arc suni- 
marizod in the table, in which the av iilable sjiacc 
IS expressed in per cent of body weight Serial ob- 


V\ eight 

No subjects 

Tlnooanatc 

space 

(2i-4 hour) 

Radiosodmm 

space 

(21-1 hour) 



/O 

/O 

2 1-46 

12 

37 7 

42 0 

4 C-10 0 

12 

31 7 

34 C 

10 1-40 

n 

29 0 

33 4 

CO -75 

5 

20 7 

20 4 


servations w ere made on 2 babies ov’ci a period of 5 
months, show ing a decrease in the moiety of body 
weight av'ailablc as a solv'cnt for thiocyanate and 
sodium Simultaneous determinations of thio- 
cyanate, Na"k mannitol and inulin spaces indicate 
that the latter two substances aic unsatisfactory 
for comparison since then spaces nev cr attained a 
constant value but continued to incicase through- 
out the peiiod of observ^ation 
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Studies on the stabiht), inhibition and actna- 
tion of fibrinoljtic protease (trjptase plasmin) 
John H Pfrottson, and (by invitation) Jessica 
H Lewis, P \V Boyhes, B L TRAns,andE B 
Gerheim Dept of Phiiswlogij, Umv of North 
Carolina, Chapel Hill Eroplojnng fibrmolj tic and 
fibnnogenoly tic assaj methods, data on the relative 
activity of plasma protease preparations of human, 
bovine, and canine origin are presented, together 
with a study of the stabilitj of these materials in 
dry lyophihzed state and in solutions stored at 
—20°, 0°, 28° and 37°C Attempts were made to 
stabilize the activitj of these preparations at room 
temperature using larious materials, eg acacia, 
crystalline soybean trjpsin inhibitor (SBI), etc 
Mixtures of protease and SBI reach optimal fibnno- 
Ij tic actmtj at a time much later than that at 
which untreated cn/jmc has lost most of its po- 
tenej Stabilitj and activ ity of SBI at various dilu- 
tions and the effects of temperature of storage are 
follow ed 

The action of SBI is compared w ith the antipro- 
teolytic activity of natural scrum and of the bovine 
“antifibrinoljsin” of E C Loomis Additional ex- 
periments on the stabiliti of streptokinase (en- 
zjme activator) are described, together with some 
data on the stabilitj and interactions of the enzjnme 
precursor 

The extension of those studies to preliminary in- 
\estigations of aiiticnzjmo and proenzjme in nor- 
mal and pathological sera will be noted 

The physiological basis for the internal ventila- 
tion of clothing E S Eetcheb,& I RAPAPORT(by 
invitation) and John F Hxlh (by invitation) The 
Aero Medical Laboratory, Wright Field, Dayton, 
Ohio Neither physiological regulation nor insula- 
tive clothing can protect man exposed to a wide 
range of rapidly changing temperatures, or to very 
lugh temperatures These conditions are of common 
occurrence in avuation, industry , and the armed 
services This problem can be met by replacing the 
ambient environment by' an individual environ- 
ment created by blowing air under clothing and 
near the skin This peisonal environment can be 
kept constant over a wide range of ambient tem- 
peratures by regulation of ventilating air tempera- 
ture and flow* to compensate for heat leakage 
through the outer clothing 

Subjects wearing a ventilating harness, and 
clothing designed for comfort at about -t-50°F , 
Have been exposed to —30, 0, -1-70, -1-120, and 
-H80°P At -30 and -t-180°r about 55 CFM (4 1 
lbs /imn ) of 120 and 60°F air respectively , were 
sufficient to maintain thermal equilibrium, and 
hence comfort, indefinitelj Under proper condi- 
tions, the hands and feet require no artificial heat- 
ing or cooling (seeRapaport, Fetcher, and Hall, this 
issue) The general relationships between venti- 
lating air temperature and flow , and metabolic rate. 


clothing, and envnronnientare defined , the physical 
and physiological requirements are delineated 
The influence of substances affecting body tem- 
perature on oxygen consumption and glycolysis 
in brain J FiEnD,C N Peiss (by invitation) and 
V E Hall Department of Physiology, Stanford 
University, California Previous work in this labo- 
ratory suggested the hypothesis that when the 
metabolic rate of the temperature regulating center 
IS increased the center behaves as though its tem- 
perature w ere raised and regulates body tempera- 
ture at a subnormal level It thus becomes of inter- 
est to examine the influence of substances w hich 
raise or low er body temperature, possibly' by alter- 
ing the level at w Inch temperature is regulated (see 
abstract of Hall, Grant and Field) upon the metab- 
olism of the center Direct investigation of the me- 
tabolism of the center itself has not yet been 
feasible How ever, the available evidence indicates 
that the course of carbohydrate catabolism is quali- 
tatively similar in the several parts of the central 
nervous system Accordingly w e have investigated 
the effect of substances modifying bodv tempi-ra 
ture on the oxidative and glycolj tic metabolism of 
rat cerebral cortex slices which may possibly re- 
flect the metabolic picture in the hypothalamic 
centers The influence of graded concentrations of 
magnesium (as the chloride), typhoid-paratyphoid 
vaccine (TPT ), 2,4 dinitropheiiol (DNP) and 
antipj'rine on oxygen consumption and anaerobic 
glycolysis in rat cerebral cortex at 37 5°C was 
studied Conventional manometne methods weie 
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used From this evidence it appears that neither of 
these over all metabolic processes is directly re- 
lated to possible change m the set level of the tem- 
perature regulating center 
Urinary tract infections and antibiotics Ed- 
mund P Finch (by invitation) and Sew Ann E 
Owen Feferans Adminislralion, Hines, Illinois 
Urines from two hundred and seventy paraplegic 
patients w ith urinary tract infections w ere studied 
Bacterial orgamsms of thirty seven different species 
were isolated in a series of nearly tw o thousand cul- 
tureclassifications Early cases display od an av crage 
of tw o different organisms w hile later each case re 
turned an av crage of five different organism species 
The increase is undoubtedly due to the impossi- 
bility of sterilizing body parts and to the necessity 
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foi repeated cathctcnralion due to incomplete 
drainage and incompetent sphincters Seventy fi\ e 
pel cent of the oiganism types found Mere gram 
negative Acrogencs occurred m G2 1% of all cases, 
piotcus in 52 8, pseudomonas in 43 4, E coli in 
40 5, enteiococci in 39 8, paracolon in 33 2, achromo- 
bacter in 31 4, streptococci in 30 7, staphj lococci in 
24 1, miciococci in 12 4, alcaligcncs in 0 1, diplithe 
roids in 8 4, yeasts in 1 8 and three other tj[)cs in 
less than 1% of all cases Separate colonics of the 
same tj pc organism from the same plate often dis- 
played considerable \aiiation in sensitu encss to 
penicillin or streptoma cm A more c\act prediction 
of organ sensitiveness to the antibiotics and their 
probable efficiency in treatment can onlj be ob- 
tained by combining several tj pic^l colonies of the 
same organism and determining the antibiotic re 
sistence of this mi\ture 

Effect of magnesium on alkaline phosphatase as 
influenced by pH, enzyme concentration and ag- 
ing CL\Ra J Fiscnm (b^ in\ itatioiil and Ro\ 0 
Creep Harvard School of Denial Medicine Iloston, 
Massachusetts Purified alkiline phosphatase 
standing at room temperature loses its actniti 
more rapidly at pH 9 5 tlian at pll G 5 The 
activity can be parth or completch restored 
uhen an optimal concentration of magnesium 
ions IS added to the substrate during actiMtj 
determination On standing w ilh magnesium phos- 
phatase loses its actnlt^ morcrapidh regardless of 
pH and can no longer be actnated b\ adding mag- 
nesium to the substrate Vddiiig magnesium to the 
substrate during incubation of fresh (highh actnc) 
phosphatase produces much less actnation than 
similar treatment of aged samples haa ing reduced 
activity This difference can be explained In the 
assumption that the fresh sample contains a suffi- 
cient amount of metal for its complete actnation 
The activating effect produced bj adding an opti- 
mal concentration of magnesium to the substrate 
steadily increases with the duration of standing at 
pH 6 5 w berens on standing at pH 9 5 there is an 
initial decline suggesting participition bj the re- 
covered inorganic group of phosphatase at this pH 
These observations suggest that phosphatase is a 
metal protein and that the inactivating and reac- 
tivating effects involve the specific nature of the 
metal group of the enrj mo protein 

Changes in zymohexase activit> during denerxa- 
tion atrophy of skeletal muscle and their retarda- 
tion by appropriate electrical treatment Ernst 
Fischer and Russel V Bon ers (by invitation) 
Barveh Center of Physical Medicine, Medical Col- 
lege of Virginia, Rielmond Mjogen nas extracted 
from mash of normal and denervated rabbit gastro- 
gnemii and purified bj dialysis The zymohexase 
activity of the crude extract and the purified prepa- 
ration was determined by the method of Horbcit 
et al For normal muscle no enzyme activity nas 


lost by dialy sis, n hilc for denervated muscle a loss 
up to 10% was obscr\ cd The amount of protein c\- 
trattablc per gm musde increases slightly until the 
second week after deilervation, but the enzymatic 
acinity per mg protein declines slonly during the 
saint tunc feince the decline of the specific activity 
nearly balances the increase in extractable protein, 
and since the small remaining decline in total en- 
zymatic actuity calculated per gm muscle can be 
explained by the rclatuc increase of conncctue 
tissue, it IS concluded that /ymohexase actuity is 
not altered during the first tyyo yyceks of dcncrya- 
tion From the third yyeek on, the extractable pro- 
tein ns yyell as its specific activity diminishes 
rapidly 

Appropriate electrical treatment has no benefi- 
cial effect upon the decline in extractable protein, 
but diminishes considerably the decline in zymo- 
hcxnscactiy ity per mg protein In consequence, the 
total loss in zymohexase activity per gm muscle is 
about Imhcd by the electrical treatment Some of 
the experimental findings indii ate that the changes 
in zy mohexasc actiy ity arc of secondary nature and 
arc rather independent of the yvasting of the 
muscle 

The lipids of the rat brain in choline deficiency 
I’ll no R Fox and Ilynnirr R Wfinsthn (by in- 
vitation) Dcparlmcnt of Phijiiologij and Pharma- 
cology, The Chicago Medical School, 710 S II olcoU 
licmic, Chicago, Illinois It lias been shown that 
the lipid composition of the brain is not modified 
by tholiiie added to an adequate stock diet nor bv 
the amount or the nature of the tlictary fat The 
only exception to this rulca])poirs to boa slight and 
temporary decrease in brain phospholipids after 
protracted cholesterol feeding (References in V V 
Stocsscr et al , I’roc Soc exp Biol and Med , 32 
701 , 1935) To our know ledge the brain lipids of ani- 
nialb fed a choline deficient diet hav e not been stud- 
ied The following experiment was, therefore, 
made Forty male hooded rats (73 to 215 g ) were 
paired and gu eii the follow ing diet , lard 20, corn oil 
20, casein 15, sucrose 20, starch 18, cod liver oil 3, 
salts 4, plus 1 y cast tablet per day , for 18 to 25 days 
One rat in each pair received a diet supplemented 
with 0 2% choline hydrochloride The rats were 
killed by stunning Brain and luer were immedi- 
ately icmoymd for analysis All lipids were deter- 
mined according to M H Hack (J Biol Chem 169 
137, 1947) with the exception of cholesterol which 
was determined according to W R Bloor (J Biol 
Chem 24 227, 191G) The lipid compiosition of the 
lu'cr w as used as a criterion for choline deficiency 
Ko significant differences were found in the total 
lipid, total phospholipid, sphingomyelin, acetyl- 
phosphatides and cephalin, and cholesterol content 
of the brain of the choline deficient rats and the 
pan -fed animals rcceu ing choline 

Coagulation in plain and partially heparinized 
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plasma R H K Foster Department of Pharma- 
cology, St Lotas hnticrstty School of Medicine 
The degree of coagulation ms visualh estimated 
(J \.incr Pharm A.6soc 36 243, 1947) on recalci- 
fied heparinized or unheparinized citrated beef or 
sheep plasma (stored in frozen state) The clot nas 
broken up, n ashed with saline and centrifuged in 
cellulose nitrate tubes at 18,000 G A.fter compac- 
tion into a rubbery deposit it nas n-ashed nith 
n-ater, dried and neighed Unheparinized plasma 
ga\e clots neighing 4 to 10 mg /ml of plasma 
Other serum constituents besides fibrin nere 
undoubtedly represented in the n eight Centrifu- 
gation during coagulation resulted in clots n eigh- 
ing 20% less Clots from unheparinized plasma 
formed in glass, silicone coated glass or cellulose 
nitrate tubes n ere of equal n eight At least 50% 
more heparin nas needed to gi\ c inhibition in glass 
tubes comparable to that in the latter tno nhich 
n ere about equal m effect Clots from heparinized 
plasma n cighed less and in approximate proportion 
to the degree of coagulation In the “4-f-” clotting 
zone the clot n eight decreased ver> slightly mth 
increasing heparin This nss in contrast to the 
increase in optical dcnsitj in this region Vt the 
point n here active x isiblc inhibition commenced 
both the clot n eight and the optical density de 
creased rapidlj Curves of these obsorv ations could 
bo approMmately but not exactly correlated iiith 
the curl e based on degree of coagulation because of 
inherent errors in all three, xiz extraneous ina 
terial in the neighed clot, lack of uniformitx of 
clotting affecting the densimetrio measurements 
and personal errors in judging the degree of co 
agulstion 

Renal and circulatory factors in congestive 
failure of the circulation D M Fovell (by invi- 
tation), A P Briggs, X C Wheeler (bj invita 
tion), J A WiESLOvr, Jr (bx invitation), J W 
Rexiixgton, and W F Hxxiiltox Departments of 
Physiology, Biochemistry, and Medicine, Cm 
icrstly of Georgia School of Medicine, ivgusla, 
Georgia A senes of patients in various stages of the 
dev elopment and remission of congestive failure is 
being studied The follouing determinations arc 
being made cardiac output, intracardiac and intra 
arterial pressures, penpheral resistance, circula 
tion times, vital capacity, blood volume, thio 
evanate space, glomerular filtration and sodium 
clearance Response to bed rest, digitalis, theo 
phylhne isopropanolamme (Theopropanol, National 
Drug Co ) and mercurial diuretics are being in- 
vestigated With clinical improv’ement there is, as 
has been observed bv others, a reduction of the 
thiocy anate space and blood x olume , an increase in 
V ital capacitv , and in the glomerular filtration and 
sodium clearance Correlation of these favorable 
renal and clinical findings ii ith improv ement in the 
circulatory variables studied has not been clearly 


established as yet Theopropanol produces a de- 
cided, but evanescent, increase in cardiac output 
with small change in the penpheral resistance Our 
subjects include patients with renal impairment, 
and results so far shon that the improvement in 
sodium clearance and the elimination of edema 
fluid are not associated with any absolute lev el of 
glomerualr filtration, i e , not vnth the quantity of 
sodium presented to the tubules 

Respiratory dead space Ward S Fowler 
(introduced by Julius H Comroe,Jr) Department 
of Physiology and Pharmacology, Graduate School 
of Medicine, Unnersity of Pennsylvania, Phila- 
delphia Respiratory dead space was measured by 
simultaneous and continuous measurement of 
volume floii and N- content (Lilly-Heri ev nitrogen 
meter) of gas expired folloii mg inhalation of 99 6% 
O. The average dead space volume of 30 normal 
males at rest vns 155 cc (19% coefficient of varia- 
tion) , the average expired volume reqiured to wash 
out the dead space vas 117 cc The dead space/tidal 
volume fraction vanes in different individuals 
Physiological measurements of dead space are 
affected by 1) Aiiolowical colunie of the btonchial 
tree Maximal variations of inspiratorv lung volume 
changed dead space by 100-150 cc Voluntary 
by perventilation and exercise hyperpnea increased 
dead space equally (50-100 cc ) Increase in tidal 
volume decreased the dead space/tidal volume 
fraction 2) Gas diffusion between terminal bron- 
chioles and alveolar spaces Prolongation of inspira- 
tory time by 1-2 seconds significantly reduced dead 
space volume, and breathholding during inspiration 
(20 sec ) caused reductions of 45-90 cc 3) Uni- 
formity of gas mixing throughout the lung When 
uneven gas mixing is present, the usual methods of 
dead space measurement give artificially large 
results, this method shows directly the degree of 
uniformity in mixing 

Metabolic balances in the cold environment 
II Energy exchanges John A FRA^Tz and James 
L A Roth (introduced by J W Hemi) Physi- 
ology Branch, Aero Medical Laboratory, Wright 
Field, Dayton, Ohio Energy exchange data were 
obtained on human subjects residing continuously 
for nine days in the cold environment, — 32°C , to 
appraise the role of a USAF emergency ration in a 
survival situation Fasting in the same environ- 
ment for a period of six days provided control data 
Clothing assemblies and sleeping bags nere ade- 
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quatc to m iintain norniul boch Icmpcrfiture and 
comfortable skin temperatures \Mtliout the ne- 
cessity foi fatiguing exercise during fasting or 
subsistence upon the ration A\ crage daily values 
aic expressed in teiiiib of the standard 70 kg man 

Progressive limitation of xoluiitarj activitj' was 
noted in the fasting subjects ThcRQ approachcti 
0 72 w ith continued fasting, especiallj for activities 
requiring more rapid caloric expenditure The 
metabolic cost for a standard work load on the 
tieadmill was increased during low temperature 
exposure This was not observed during the ac- 
tivities in which the hobbling effect of the clothing 
did not participate, 1 c King, sit ting and standing 
quietly Considering abilitv to perform psveho- 
motor tasks, gross work eapacitv , and maintenance 
of body comfort in the fasting and non-fasting 
subjects, food appears to be of sccondarj im- 
poitance to the adequacy of clothing and sleeping 
bag for survival in low ambient temperatures 

Correlation between signs of loxicitj and 
cholinesterase level of brain and blood during 
recovery from di-isopropyl fluorophosphatc (DFP) 
poisoning A IM Freedxiax, (by invutation) and 
H E HiJnvicn Arm/ Chemical Center, Medical 
Division, Edgewood, Maryland I\Ialc rats were 
injected wath Di Isopropyl Fluoroi)hos[)hatc 
(DFP) (2 0 mg /kgm subcutaneously ) and sacri- 
ficed at intervals v ary ing from one hour to 1 1 day s, 
at which time the rats were asvmptomatic Prior 
to sacrifiie, signs of toxicity were carefully noted, 
then brain, plasma, and erv throev tc cholinesterase 
activity was determined Plasma cholinesterase 
rapidly returns to normal in a few days Ery thro- 
y te cholinesterase remains at rcro for about 48 
hours and then rapidly' regenerates Brain cholin- 
esterase increases more than three fold in the first 
24 hours and thereafter the rate of regeneration 
decreases The clinical signs of DFP toxicity 
diminish as the brain cholinesterase vises The 
lev'el of brain cholinesterase corresponding to the 
various degrees of severity of clinical signs in this 
recovery period is in general similar to that which 
w Inch has recently been demonstrated for the acute 
phase 

These data suggest again that the severity of the 
signs are related to the brain cholinesterase 
activity The correlation between cholinesterase 
lev'el of brain and blood that has been demonstrated 
immediately after DFP injection is not found here 
Further, an explanation is afforded to the findings 
of Harvey et al that although there is a correlation 
in the human between red blood cell cholinesterase 
and symptoms immediately following DFP in- 
jection, when the drug is withdrawn sy'mptoms 
disappear while the RBC cholinesterase lenmins 
low This phenomenon appears to be due to the 
very rapid rate of regeneration of brain cholin- 


Osterase as compared to RBC cholinr stcrase in the 
first day or (wo after the injection 
The effect of SI7C, sex and pregnancy on the 
lethality of di-isopropyl fluorophosphate (DFP) 
A M I'uiiDMAX, (by invitation) and II E 
IIiMWifii, Army Chemical Center, Medical Dm 
Sion, Edgcirood, Mari/laiid Previous work has 
revealed that ucwliorn rats are much more scnsitiv c 
to a floso of 2 0 mg /kgm of Di-Isopropyl Fluoro 
phosphate (DFP) subcutane'ously than adult rats 
of both sexes wcigliing between 100-200 gm In the 
course of cxpcnmcntB, it was observed that preg- 
nant females were also particularly susceptible to 
tlic toxic effects of DFP In order to study the im 
jiortancc of si7c and sex iii the sensitivity of the 
pregnant female, the following preliminary mor 
talitics w ere found in v anous groups of rats 
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Thus, there is no bigmficant statistical differ 
once between normal males and females of the 
same weight However, there is a significant dif- 
ference in the susceptibility between light and 
heavy rats and between the latter and pregnant 
females of similar vv eight The mecliainsm of this 
variation in susceptibihtv is being investigated 
Conduction of painful impulses from the ex- 
tremities via the symipathetic nervous system 
L AV PnirviAN,!! B SiitvivcKLR, Jii (by invi- 
tation), E E AVavson (by inv itation) and N IM 
Stahl (by invitation) The Department of Surgery, 
Yale b nil crsity School of Medicine, Acie Haicn, 
Connecticut Sympathetic denervation of the ex- 
tremities often provides relief of pain in patients 
suffering from various vascular disorders and 
rcgularlv in patients with major causalgia AVhen 
pain associated with ischemia is thus relieved in 
limbs, the circulation of winch is improv ed by the 
procedure, one can explain the relief by section of 
efferent sy mpathetic fibers AVhen pain is rclicv ed 
in such cases without improvement in circulation 
and in cases of causalgia, it is difficult to under- 
stand the mechanism on anv basis other than inter- 
ruption of afferent pain fibers 

Studies on dogs utilizing various responses as 
evidence of pain suggest that there are multiple 
pathways by which painful impulses arising in the 
low cr extremities may' reach consciousness Section 
of the spinal cord at suflficientlv high levels, an- 
terior and posterior rhizotomy of sufiicicnt extent, 
and complete bilateral sympathectomy appear to 
eliminate responses to acute vascular injuiics 
Utilizing the local vasoconstiictoi response to 
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acute chemical injury of the femoral vein as an 
index of pain, experiments would indicate that 
afferent pain fibers are present in the sjmpathetic 
nerves, interruption of which serves as a satis- 
factorj explanation for relief of pain 

A comparative study of the effects of several 
anticholinesterases on central nervous integra- 
tion Jeaxe Siskee Fbbi (bv invitation) and 
Robert Geseu, Physiology Laboratory, Uni- 
versity of tlhchtgan, Ann Arbor All anticholine- 
sterases studied produced coordinated hjperpnea 
Carbon dioxide was most dependable, next DFP, 
phvsostigimne,X-substance (courtesj Col Wood), 
and prostigmine Larger injections produced un- 
coordinated hyperpneic activitj w ith total venti- 
lation diminished rather than increased Torsal 
movements were greatly diminished while facial 
accessory respiratory contractions w ere simul- 
taneously augmented Whereas diminished torsal 
activity suggests lack of respiratory stimulation, 
intensified facial activity suggests powerful re- 
spiratory stimulation It is consequently concluded 
all experiments gav’e ev idenco for central potentia- 
tion of nervmus activity Atropin given during the 
coordinated hyperpnea produced by anticholm 
esterase poisoning reduced all respiratory move- 
ments In the more severe pwisomng w here torsal 
mov eraents w ore diminished and facial movements 
augmented atropin simultaneouslv restored torsal 
movements and diminished facial movements 
Atropin simultaneouslv augmented inspiratorv 
and reduced expiratory components of torsal 
breathing Anticholinesterases produced com 
parable differential effects on respiratory com- 
ponents 

Our results suggest that the principle of bi-polar 
function of neurons combined with reciprocal 
inhibitory interlocking of half-centers offers recon- 
cdation of confusing differences of opinion on the 
theory of central humoral integration In accord- 
ance with this working hv pothesis four strategical 
regions are exposed to differential anticholine- 
sterase activity— the excitatory and inhibitory 
poles, respectively, of antagonistic neurons 
Coordinated hy percapnic hv-perpnea could accord 
ingly be attributed to symmetrical effects of in- 
creased physiological anticholinesterase activitv 
The uncoordinated hy perpnea produced by foreign 
anticholinesterases could similarlv be assigned to a 
differentialh increased anticholinesterase activitv 
at the four cardinal regions of reciprocallv coupled 
neurons Imbalance of potentiation is regarded as 
an essential factor in the interpretation of anti- 
cholinesterase activitv 

A comparison of the renal clearances of allan- 
toin and inulin in man AI Friedmvx and S O 
Biers (bv invitation) The Harold Briinn Inslt- 
lutc for Cardtoiascular Research, Mt Zion Hospi 
lal, San Francisco V preliminarv studv (Proc 


Soc Exp Biol and hied , to be published) indi- 
cated that when six human subjects were given 
allantoin by mouth, the latter’s renal clearance was 
123 ce per minute This suggested that the clear- 
ance of allantom might be eqmvalent to that of 
inulm and as such, a measure also of the rate of 
glomerular filtration Simultaneous allantom and 
inulin clearances were performed on five normal 
males Allantom was administered by mouth and 
inulin bv continuous intravenous infusion The 
average allantom clearance of these five subjects 
was 114 cc per minute (Range 96 to 123 cc ) The 
average inulin clearance was 108 cc per nunute 
(Range 98 to 118 cc) The allantom clearance/mu- 
lin clearance ratio was 1 05 (Range 0 98 to 1 17) 
In view of these results, it would appear that the 
renal clearance of allantom may be used as a meas- 
ure of the rate of glomerular filtration m man 
Treatment of non-specific ulcerative colitis 
for one year with intestinal extracts M H F 
Friedman, B F Haskell (by invitation), and 
J M Waldron (bv invitation) Department of 
Physiology, Jefferson Medical College, and Depart- 
ment of Surgery, Jefferson Hospital, Philadelphia 
Previously (Federation Proceedings, 6, 107, 1947) 
we rejiorted that oral administration of extracts of 
hog’s small intestine mucosa appeared to exert a 
beneficial effect m patients with non specific 
ulcerative colitis Treatment was based on the 
hypothesis that the disease resulted from a de- 
ficiency of an intrinsic protective factor normalh 
present m the intestinal mucosa Of 52 patients 
now under treatment 23 have been followed for a 
period of over one v ear Only 2 of these 23 patients 
have failed to respond favorably to intestinal 
extracts Improvement, commencing in 3 to 5 
weeks, consisted of reduction in frequency of 
bow el mov ements, increase m stool consistency and 
disappearance of gross blood and mucus Sigmoido 
scopic evidence of mucosal healing was present 
usually after symptomatic improv ementwas noted 
The lower rectal mucosa usually was last to heal 
In cases with extensiv e involvement of the colon 
of long standing mucosal healing and symptomatic 
improvement were noted but radiologic examina- 
tion did not show reversal of fibrotic changes in the 
colon structure Withdrawal of intestinal extracts 
or substitution of a placebo w ere followed by re- 
lapse wnth remission occurring on resumption of 
treatment with intestinal extracts 
Isolation of the substance in the intestinal ex- 
tract w hich IS responsible for the beneficial effects 
in ulcerativ e colitis is greatlv hindered bv lack of 
an assay procedure using animals with similar 
lesions of the colon induced experimentally 
Preparation and assav of secretin M H F 
Friedviax, and J E Thovivs Department of 
Physiology, Jefferson Medical College, Phila- 
delphia In the method to be described, separation 
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of secretin from inert substances is achieved caily 
in the fractionation procedures Neither vacuum 
distillation nor adjustment of pH to maximum 
solubility or precipitation points is involved 
Reproducible results b> different workers in two 
separate laboratories have been obtained The 
secretin prepared by this method is early freed 
from contamination by vasodepressor substances, 
pyrogens, cholecystokinen, enterocrinin, and pan- 
creozymin Preparations with a potencj’ of G4 to 
160 Agren cat units (16 cat units equals 1 dog 
threshold or 1 clinical unit) per milligram, assajed 
against a standard reference secretin by a pro- 
cedure to be described, has been given intra- 
venously to over 150 human subjects without anj 
demonstrable reactions and has been found to be 
non-antigenic in both animals and man 
Renal function related to increased intra- 
abdominal pressure in anesthetized and unancs- 
thetized dogs Damd M FnENcii, Pediio V 
Molano and Wuteh M Rookfk (introduced bj 
A B Luckhardt) Dcpl of Pharmacology, Howard 
University School of Medicine, Washington, 1) C 
We have repoited circulatory and respiratory 
effects brought about bj acutelj increasing the 
intra abdominal pressure in anesthetized dogs, ind 
effects on the urinary output and the non-proteiii 
nitrogen of the blood in chronic animals (unanes 
thetized) whose intra abdominal pressure w is in- 
creased gradualh from w eek to w cek Noclcarincc 
studies w ere mentioned in these reports In view of 
the marked increase in venous pressure in t he abdo- 
men and below in acute experiments ind the 
evidence of kidnej involvement in the chronic 
experiments (decreased urinari output albumi- 
uria, passive congestion demonstrated at ne 
cropsy), it was thought worthwhile to attempt to 
correlate the clearance cfficiencj of the kidney 
with various levels of intra -abdominal pressure, 
both in acute anesthetized (pentothal) and chronic 
unanesthetized animals After urine and blood 
samples were collected, the latter from the femoral 
vein, 10 mgm of creatinine was injeeted every 15 
minutes in some instances, or every 10 minutes in 
others Blood and urine samples w ere draw n at the 
same intervals After a control period the intra- 
abdominal pressure was increased to 10, 20, 30, 40, 
and 50 mm of mercury for half hour periods We 
have observed that at low intra-abdominal pressure 
(10 mm or less) there is no effect on the clearance 
of creatinine At moderate intra abdominal pres- 
sures (20 to 30 mm ) , there is a gradual reduction in 
the clearance of creatinine and at higher levels, the 
clearance falls off to \ ery^ low levels In the chronic 
experiments the cleaiance of phenol-sulphonptha- 
lein and of creatinine is dependent to some degree 
upon the speed w ith w hich the intra abdominal 
pressure is raised from w eek to w eek Evidence of 
adjustment to given pressures can be seen, pro- 


vided increases in intra abdominal pressure arc not 
too rapid zVt high intra abdominal pressures (40 
to 50 mm ), how’cvcr, phenolsulphonpthalcin and 
treatininc arc significantly reduced in clearance 
latc 

The effect of rutin in experimental frostbite 
FnEDEiiiCK A FlinnMAN Department of Physi- 
ology, Stanford Uniicrsity School of Medicine, 
Stanford, California The extent of tissue loss and 
course of injury following freezing were studied 
in the feet of rabbits given the fla\onol glycoside, 
rutin, and the results were compared with those 
obtained on control animals (J Clin Invest 26 
220) Closely clipped hind feet of anesthetized 
ribbits were frozen for 3 minutes at — 55°C This 
seventy of injury in 15 control animals invariably 
resulted in gangrene of the entire injured region, 
11 animals subsequently lost all the frozen part, 
w hilc 1 retained a narrow tongue of tissue on the 
jilantar surface Rutin was administered to 10 
rabbits by stomach tube in doses of 50 or 100 
mgm /kgm daily bix inimals were pretreated 
with rutin for 1 to 10 days before frostbite, while 4 
received rutin immediately following injury The 
time required for development of w et g ingrenc was 
significantly longer in the rutin-ti exited animals 
than in the controls In none of the rutm-treated 
animals was the extent of tissue loss as great as in 
control animals, and in most cases it was confined 
to the toes Rutin delay cd the loss of intray cnously 
administered trypan blue into frostbitten areas 
of abdominal skin of rats Recent results indicate 
that rutin in propylene gly col (50 mgm /kgm i v ) 
lowers the threshold concentration of epinephrine 
necessary to produce closure of capilkrus in the 
rat raesoappendix It seems probable that the 
effect of rutin in frostbite may be the result of an 
alteration in the pattern of local blood flow 
Effect of anoxia on contractility and metabolism 
of intestinal smooth muscle R F FLucncoTr (by 
invitation) and EniRAiMSnoRR Dcpl of Medicine, 
Cornell Unncrsity Medical College and The Acio 
York Hospital, New Yorl City Contractions of 
segments of rabbit duodenum and jejunum were 
recorded with an isotonic lever The medium at 
37 5° was Krebs bicarbonate 200 mg % glucose 
With 95% 0:-5% CO; bubbling through the me 
dium, the tone, amplitude and frequency remained 
relatiy'ely' constant for as long as 5 hours On sub- 
stituting 95% N2-5 %COi after a control aerobic 
period, tone decreased markedly and contractions 
became sporadic and of irregulai frequency and 
amplitude On restoration of aerobic conditions, 
recovery was manifested by return of tone to or 
above that of the control period, and restoration of 
frequency and amplitude Failure of recoy ery was 
indicated by absence of increase in tone aboy'c the 
anaerobic level, and failure to resume the aeiobic 
contraction pattern On the basis of these criteria. 
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intestinal segments exhibited good recoverj after 
anaerobiosis lasting up to 120 minutes Data ii ill be 
presented indicating that gljcoljsis proiides 
energj for the sporadic contractions and mainte- 
nance of viability during anaerobiosis When in- 
testinal segments v ere suspended in glucose-free 
medium and first alloii cd to deplete their substrate 
stores (Furchgott and Shorr, Proc Soc Exp Med 
Biol , 61 280 (1946)), the> gave no contractions 
during a subsequent 60 minute anaerobic period, 
and usually failed to recover on the reintroduction 
of oxygen and glucose The contractilitj studies 
wth rabbit intestine agree well with metabolic 
experiments n ith strips of smooth muscle from dog 
small intestine After 60-120 minutes of anoxia, 
dog smooth muscle showed good recox erj of Qo. 
and high-energy phosphate stores on being returned 
to aerobic conditions 

Determination of the etiologj of pathological 
effects of explosive decompression on the lungs 
of rats Mabeuve Fusco, (bj imitation), Henri 
Meulette, (by invitation) and Fred A Hitch- 
cock The Laboratory of Aviation Physiology, The 
Ohio Stale University, Columbus In order to de- 
termine the etiology of the pathological effects of 
explosive decompression on lungs of rats, rats w ere 
Group A — Explosiveh decompressed to 30 mm Hg 
under an experimental schedule allowing 80% 
survival, Group B — Exposed to 97% nitrogen at 
ground level of such duration to allow 80% sur- 
vival, Group C — Sacrificed without experimental 
procedure The lung volumes of these rats were 
determined as described in prev lous publications 
Grossly, the anoxia alone produced some edema and 
hemorrhage of the lung but tlus effect was much 
greater in rats explosivelj decompressed Measure- 
ments of lung volume, lung weight, and lung air 
indicate' tiiat onlj^ part of the effects of explosive 
decompression on the lungs are due to anoxia 
Studies are in progress to determine the actual 
degree of edema present and the composition of the 
edema fluid 

Peripheral vasodilator effect of a substance 
present in normal human urine Clifford G 
Gaddx (by invitation), Harold D Green and 
J Maxwell Little Department of Physiology and 
Pharmacology, Bowman Gray School of Medicine 
of TFalc Forest College, Winston-Salem, North 
Carolina The intravenous injection of urine into 
dogs causes an increase in cardiac output, a de 
crease in peripheral resistance and a decline in 
mean arterial pressure (Green, Little and Hester, 
Fed Proc 6 114, 1947) In the present studj in 
jections of urine were made into the femoral arterv 
of heparinized dogs anesthetized with sodium 
pentobarbital Venous outflow was recorded bj a 
modified Gaddum technique (J Phjsiol LXVII 
Proc Physiol XVI) Collateral venous return was 
prev ented by a tourniquet A constant mean ar- 


terial pressure was maintained with a “Lampson” 
pressure regulating bottle Urine, collected and 
handled sterilelj , was dialj zed in “Viskos” bags at 
9 0°C andstoredat — 20°C Representative samples 
of urine w ere found pj rogen-free using the rabbit 
as test animal All injections were 0 2 cc of the 
urine preparation or dial} zed saline in 1 0 cc of 
blood given in 20 seconds The response was alwaj s 
noted with 20 seconds after injection started and 
lasted 60-100 seconds Effects are expressed as per 
cent changes in total flow Results Plain unaltered 
urine -1-415 to -1-1316 (mean -1-62 7%). Seitz 
filtered urine —24 1 to -1-132 8 (mean -h 58 3%) , 
urine dial} zed 24 hours in tap water and 24 hours in 
distilled water -1-3 5 to -1-100 4 (mean -f56 0%) , 
urine, dial} zed after Seitz filtration -fSO 7 to 
-1-104 5 (mean 64 4%) , dial} zed saline -1-10 6 to 
-1-34 8 (mean -1-32 6%) The peripherally acting 
vasodilator substance found in normal human 
urine is partly removed from urine by Seitz filtra- 
tion, is not dial}zable and is not the result of 
bacterial contamination 
Exchange of carbon dioxide and oxygen in the 
nasopharyngeal part of the respiratory dead space 
Morton Galdston and Seiviour A Horwitz 
(introduced b} J Murray Steele) Department of 
Medtcttie, New York University College of Medicine 
and Research Service, Third (New York Uni- 
versity) Medical Division, Goldwater Memorial 
Hospital, New Yorl 17, N F The exchange of 
carbon dioxide and oxygen in the nasopharynx was 
studied in two healthy adults at rest in a re- 
cumbent posture Air samples were drawn at the 
end of inspiration through a small rubber catheter 
into an evacuated mercury gas sample tube Pre- 
cautions were taken to prevent contamination of 
the samples wuth room air and previously expired 
air In 19 samples of phary ngeal air collected w ithin 
2 seconds after the end of inspiration there was an 
average rise of 2 8 mm Hg CO 2 and fall of 2 6 mm 
Hg O as compared with inspired room air which 
contained 20 93 volumes per cent oxy gen and 0 03 
volumes per cent carbon dioxide These values 
correspond to approximately 7 per cent of the 
carbon dioxide and 5 per cent of the oxygen tension 
change commonly believed to occur only in the 
alveoli During breath-holding there was a pro- 
gressive increase in pCO. and a generally slower 
decrease in pOj A prompt fall in the rate of 
gaseous exchange occurred after voluntary hyper- 
ventilation There is reason to believe that the gas 
exchange occurs across the mixed glandular secre- 
tions w hich bathe the phary nx 
The results of these studies have a direct bearing 
upon such related physiological problems as the 
size of the pulmonary dead space based on carbon 
dioxide as compared w ith oxygen exchange, ratio of 
carbon dioxide production to oxygen consumption 
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(RQ) based on analyses of expired an and alveolar 
air, and the indirect method of calculating the 
level of mean effective alveolar air pO. 

Studies of the pathological physiology of nega- 
tive “G” in animals and man J L Gajihle (by 
invitation), R S Shaw (by invitation), O GAuen 
(by invitation) and J P IIenrx Aero Medical 
Laby , Air Materiel Command, Wright Field, 
Dayton, Ohio Increased pressuic in the veins of 
the head from negative acceleration causes con- 
gestion and eventually petechial hemorrhages in 
the conjunctivac and in the mucous membranes of 
the accessory sinuses and middle car The vessels of 
the brain, surrounded by incompressible media in 
the “closed box” of the skull, do not rupture from 
short exposures Howcvei, tno subdural hema- 
tomas n ere observed in ten animals gix'cn four two- 
minute exposures to accelerations of negatix'c 7 g 
lepeated at short intervals The increased venous 
pressure also causes edema in the cephalad portions 
of the body nith a retrobulbar edema vliich may 
cause diplopia in humans If the exposure is pro- 
longed for more than five seconds, evidences of 
heart and central nervous system disturbance arc 
seen Electrocardiograms usually shon brady cardia 
in both animals and humans All degrees of heart 
block and various types of ectopic rhythms oc- 
curred in the dogs and interstitial myocardial 
hemorrhages uere occasionally demonstrated 
Blood pressure recordings from animals and hu- 
mans manifesting these “vagal effects” shou a fall 
in arterial and a rise in venous pressure causing a 
reduction in the arterio-venous differential pres- 
sure Rabbit electro encephalograms follow ing 
expiosures to negative g showed large slow waves 
nd a depression of the normal activity Four dogs 
ed with respiratory failure out of the ten given 
four two-mmute exposures to negative 7 g 
Effect of satiation on the intensity of the con- 
ditional and unconditional salivary secretion 
W Horsley Gxntt Pavlovian Laboratory of the 
Phipps Psychiatric Clinic, Johns Hopkins Hos- 
pital The salivary' conditional reflex (cr) depends 
upon many factors — kind of food, nature and in- 
tensity of conditional stimulus (cs) (Pavlov) and 
exponentially upon the amount of food — uncondi- 
tional stimulus (Gantt) These definite relation- 
ships have been obtained under strictly controlled 
conditions — in a hungry' animal The following 
experiments were designed to show the effect of 
the state of hunger on the ers 
Dogs having stable secretory ers measured 
through a parotid fistula w ere used After a daily 
series of readings of the salivary' cr the dog was fed 
to satiation of food to which he was conditioned — 
500 to 2000 gms After satiation the animal was 
negativistic toward food, and the cr fell imme- 
diately to zero After some minutes it would eat a 
little food but the cr remained nearly zero The 


UR showed no coiisfanl deviation In four dogs 
(Kompa, Billy , Pal, Scchs) the cr before satiation 
averaged 0 060 cc , after satiation 0 09 cc (30 
second readings) , the UR 0 SO and 0 71 cc respec- 
tively The law s for cr intensity arc seen only under 
iigidly controlled conditions, the most powerful 
factor IS not intensity and kind of stimulus (cs or 
US), but the underlying emotional state of the 
animal — as the emotional tension decreases fo docs 
the conditional response, w Inch may change i ithin 
a few minutes from maximum to zero The UR, 
however, maintains its level in spite of the chang 
mg emotional state There is thus a sharp cleax’agc 
between cr and its corresponding UR 
Comparison of the effect of some steroids on the 
hearts of rats with choline deficiency Josmi II 
Cast and IlMtoin L Doiisox (introduced by 
Allen D Keller) Dept of Biochcmislrijj Baylor 
Uiiiv College of Medicine, Houston, Texas Rat 
hearts were studied before and after 28 days ad- 
ministration of fn c rcprcscntatix e steroids by 
planimctci measurements of the frontal cardiac 
irca (FC V) from duplicate roentgenograms, leads 
II and III of the electrocardiogram ind measure- 
ments of the blood pressure in the tail lerniinalh 
the actual heart weight was compared to that cal- 
culated from final body weight by the equation of 
Rytand ns used in previous studies (Fed Proc 4. 
22, 1915) ‘U1 animals with normal FC V initially 
showed no changes, a few with larger initial FCV 
showed decreases after injection of fcinnlc sex 
hormones Electrocardiographic studies showed 
heart rates to x'ary widely, but there was no axis 
dcy'ialioii, and no change in PR iiiteryal, QRS,or in 
T waves, though P waxes xyerc found to be ex- 
tremely labile Contrary to some investigators no 
elcx'ation in blood pressure was obserx ed, however, 
any neurogenic effect may hax e been abolished by' 
the pentobarbital used in all manipulations Heart 
weights xxerc uniformly low in all senes jMicro 
scopic examination of sections of adrenals, gonads 
aorta, kidney , lix cr and hearts demonstrated only 
the expected changes in the liver and gonads, 
except for non-specific fatty infiltration in the 
adrenal medulla of 7 of the animals 

Explosive decompression of monkeys at ex- 
treme altitudes Sxxuhl Gelear and Georcb D 
Daxis (by invitation) Laby of Physiology, laic 
Uiiiv School of Medicine, New Haicn, Conn The 
work on explosive decompression of rats as ic- 
ported at the last meeting has been extended to 
monkey s In addition to EKG and respiration, con- 
tinuous recording xxas also maintained of blood 
pressure and EEG The sy stolic and diastolic blood 
pressures were registered through an indwelling 
arterial needle connected with a Stathani strain 
gauge pressure transmitter and recorded simul- 
taneously with the othei variables on a Grass 
electroencephalograph As in the case of lats. 
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e\pIo 3 ive decompression per se even up to 75,000 
feet altitude does not kill the monkeys When re- 
compressed at free fall rate, the animals have sur- 
\ IV ed e\plosn’'e decompression to such altitudes in 
oxygen and at least 60,000 feet in air 
Studies of arterial oxjgen saturation in patients 
with suspected arterial hypoxemia, with use of a 
modified oximeter J E Gbraci (bj invitation), 
George E Mootgoviebt, Jr (by invitation) and 
EarlH Wood Section on Phtjstolog]/ of ihc Mayo 
Clinic and Foundation, Rochester, Minnesota 
Resting arterial oxy'gen saturation in 27 patients 
with suspected arterial hypoxemia has been meas- 
ured by Van Sly ke analysis of samples of arterial 
blood and by photo-electric measurements (see 
abstract, Wood and Geraci) made on the ear of the 
patient at the time of mthdrawal of the sample 
The average resting arterial oxy gen saturation as 
determined by Van Slyke analy'sis was 79 1 (13 4- 
to 98 2) per cent The average difference betw een 
the photo electrically determined arterial oxy'gen 
saturation and the results of Van Slyke analysis 
was 0 9 (—5 2 to 5 5) percentage points Ninety- 
three per cent of the differences w ere w ithin ±5 
percentage saturation points iMultiple blood sam- 
ples were obtained (see abstract. Wood, Mont- 
gomery, Geraci) from ten patients with cyanotic 
congenital heart disease The av erage changes in 
arterial saturation in percentage points as measured 
photoeleetncally and by Van Sly ke analysis w ere 
—4 0 and —3 3 after five minutes in the erect 
posture, —19 2 and —18 4 after walking two to 
five minutes at 1 7 nules per hour, and -fO 2 and 
4-9 6, respectively , after breathing 100 per cent 
oxvgen for ten minutes In a comparable series of 
eight patients, with the use of the Millikan CMR 
model 13 compensated circuit oximeter, the aver- 
age decrease in saturation with exercise was 13 4 
percentage points, as compared to the average 
decrease of 19 6 percentage points determined by 
Van Slyke analyses Decreases in arterial satura- 
tion measured by the Millikan oximeter averaged 
6 2 (4-2 to —21) percentage points loss than the 
results of Van Slyke analyses In the modified 
oximeter group, this average difference was 1 4 
(—2 9 to 4 9) percentage points Figures in paren- 
theses are extreme values 

Staphylocoagulase and staphylokinase E B 
Gfrheixi (by invitation), J H Ferguson, and 
B L Travis (by invitation) Dept of Physiology, 
Univ of North Carolina, Chapel Hill It has long 
been knowm that Staphylococci particularly patho- 
genic strains, can coagulate oxalated or citrated 
plasmas and certain fibrinogen preparations Smith 
and Hale (1944) showed the necessity for a cofactor 
in the coagulase reaction The present study con- 
firms the need for such cofactor and identifies it in 
a number of materials, especially the albumin 
fraction of plasma or serum The staphylococcal 


agent, which we propose to call prostaphyloooagu- 
lase, IS precipitated by' established methods from 
chilled broth culture Staph aureus filtrate, or 
centrifugate, by 3 vols of cold 95 per cent alcohol 
Its precursor nature is shown by failure to cause 
coagulation w hen added to bovine Plasma Fraction 

1 (Armour’s), whereas the fibrinogen is clotted to 
typical fibrin (dark-field microscopy) when co- 
factor IS also supplied in the form of human serum 
albumin In this system, lacking the precursor of 
the fibrinolytic protease (tryptasc of plasmin), 
there is no clot ly sis m 10 days at 37°C Hon ever, 
human Plasma Fraction I (Harvard), previously 
shown to contain tryptogen (protease precursor), 
and currently found to have the coagulase cofactor 
as well, IS first clotted with prostaphylocoagulase 
and subsequently shows fibrinolysis Thus, the 
staphylococcal product acts in a similar manner 
to streptokinase, in the ly sis phenomenon only , 
although typically weaker The term staphyloki- 
nasc IS appropriate for the factor responsible for 
this action 

The immediate pressor effect of desoxycortico- 
sterone acetate in hypertensive and normotensive 
subjects Melvin L Goldman (by invitation) and 
Henri A Schroeder Department of Internal 
Medicine and the Oscar Johnson Institute, Washing- 
ton University School of Medicine, and Barnes 
Hospital, St Louis, Missouri Attempts were made 
to investigate the immediate effects in man or the 
intravenous injection of certain steroid compounds 
on the arterial pressure Blood pressure was meas- 
ured by a Hamilton optical manometer , blood con- 
tent of the ear was estimated by a photoelectric 
plethysmograph , and cardiac output by the 
ballistocardiogram The intravenous injection of 
5 mg of desoxy corticosterone acetate (dissolved in 

2 5 cc of propylene glycol) was followed by sig- 
nificant elevations of the blood pressure in hyper- 
tensive individuals The responses observed lasted 
up to thirty minutes after injection Similar effects 
did not occur in most normal individuals Cardiac 
output, venous pressure, blood content of the ear, 
or electrocardiograms w ere not altered The effects 
of other steroid compounds are being studied, 
among them progesterone was found to have a 
similar, although less powerful, action From these 
results it would appear that desoxycorticosterone 
acetate can act as a pressor substance in some 
hypertensive individuals 

Calculation of effective afferent and efferent 
renal resistance Domingo M Gomez (introduced 
by H W Smith) New Yorl Uniiersily College of 
Medicine Differential equations have been pre- 
sented (La Revue Scientifique, No 3272, May 1, 
1947) defining hy drostatic pressure, blood flow and 
oncotic pressure in the kidney The application of 
these equations to renal data iniolves knowledge 
of the locus at which filtration equilibrium is 
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reached When capillary resistance is great, equi- 
librium IS reached in the glomeruli , n hen it is small 
equilibrium may not be reached until the peri- 
tubular capillaries The actual locus of equilibrium 
is unknown Assuming that filtration equilibrium 
is reached in the efferent arteriole the folioi\nng 
approMmate relations may be draw n 
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n here R'^*’ is the total resistance betn cen the aorta 
and the locus of filtration equilibrium, and R'*^’ 
the resistance bej ond this locus , Pm , mean arterial 
pressure , Ho , capsular pressure , Qo , n hole blood 
flow , h'o , oncotic pressure at equilibrium , Co , 
hematocrit, Rn , Re and R, the resistances of the 
afferent arteriole, efferent arteriole and collecting 
venule, respectively, Eq and E^ , permeability 
coefficients in the glomeruli and in the peiitubular 
capillaries P^ , veinous pressure, b, locus of equilib- 
rium relative to the efferent arteriolar resistance , 
q'o , filtration rate , qo afferent plasma flow , Fj , 
filtration fraction Since R^''’ and R'*"* are series- 
parallel resistances proximal or distal, respectivclj', 
to the point of equilibrium, v e designate them as 
effective afferent and efferent resistance 
The in vitro metabolism of testosterone to 
A^-androstenedione-3,17 and cis-testosterone bj 
rabbit liver homogenate Jose Gong ora (bj invi- 
tation) and Charles D Kocharian Department 
of Physiology and Vital Economics, University of 
Rochester, Rochester, ^ cio York In previous 
reports from this laboratory it has been demon- 
strated that testosterone is converted by rabbit 
liver slices to A‘'-androstenedione-3,17 and ns- 
testosterone It has been demonstrated now in 
three separate experiments that these changes also 
occur when the testosterone is incubated w ith a 
homogenate of rabbit liver piepared in a Waring 


blender The products isolated accounted for 92 
per cent of the original testosterone The re- 
covered material consisted of 87 per cent testoster- 
one, 11 per cent A* androslcncdionc 3,17 and 2 
per cent cis-testostcronc 

The relation of the endocrine gland 8>stem to 
macrophagic activitj Alturt S Gordon and 
Grace F Katsii (by invitation) Department of 
Biology, Washington Square College of Arts and 
Sciences, yew Yorl University In a previous com 
munication, one of ub (A S G ,I‘cd Proc 5 1946) 
reported a diminution in phagocytic activity of 
splenic macrophagic tissue following adrcnalcc 
tonn 111 rats In addition, administration of adrenal 
cortical extract, but not DCA, resulted in greater 
uptake of the colloidal agent (thorotrast) In the 
present work, 19 normal, 37 hy pophyscctomized 
ind 7 starved rits were iiuccted intravenously 
with 0 3 cc thorotrast and killed 20 hours later 
The spleens were then iniilyred for thorium up- 
take Seven of the hv [lopliyscctomizcd rats re- 
cciv ed 7 cc of an adrenal cortical concentrate ov cr 
a 2 dav period prior to thorotrast administration, 
one cc of cortical extract was given 9 hours after 
the injection of thorotrast Six of the hvpophy- 
scctomizcd rats received similar quantities of 1% 
Kilinc solution The remaining 24 hy pophy secto- 
mized rats w ere untreated The 7 started rats were 
Tcstnctcd to a 5 grams of normal laboratory ra- 
tion/day over a 32 dav period which resulted in a 
30% body weight loss Tlie moan v alues i standard 
errors for thorium uptakc/gm dried spleen were 
the following 1) normal untreated — 43 3 ± 3 7 mg 

2) hy pophy'sectomizcd^unlrcated— 51 2 ± 0 5 mg 

3) hy pophvscctomizcd -f saline — 3S 1 ±93 mg 

4) hypophyscctomizcd cortical extract — 146 2 
± 14 9 mg 5) normal starved — 107 9 ± 12 7 mg 
The thorium was observed to be localized largely 
in the macrophagic tissue 

Thus although hy pophy sectomv does not sig- 
nificantly affect phagocytosis bv splenic macro- 
phagic tissue, administration of cortical extract 
will grcatlv augment this activity The question as 
to whcthci starvation, m increasing pliagory tosis, 
acts through the adrenal cortex is being studied 

Acute hypothermia in guinea pigs R E 
Gosselin (introduced by E F Adolph) Dept of 
Physiology, The University of Rochester, Rochester, 
N Y Severe reductions of body temperature w ere 
produced in 30 unaiicsthctizcd mature guinea pigs 
by partial immersion in lee water Measurements 
included colonic temperature, electrocardiograms, 
V'cntilation rate (minute icspiratory volume), 
oxv'gen consumption, and CO. production Regard- 
less of the rate of cooling or rew arming, heart 
rates varied linearly' with colonic temperature 
betw eeii 23° and 35°C , falling 18 beats per minute 
for each decrement of one Centigrade degicc 
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Belo^^ 23'’C the drop was erratic and often pre- 
cipitous Premature boats of auricular and ^on 
tncular origins, auriculo ventricular and intraven 
tncular blocks, and reversible aentncular fibril- 
lation were all noted 

The earlj phases of cooling were characterized 
bi increased struggling, hjperpnca, enhanced 
metabolism ind cardiac slowing When cooling at 
0 2 to 0 3 degree per minute, nia\imal ventilation 
occurred ar So'C (33 to 37°) and averaged 1S0% of 
pre-imnicrsion \alues Mavinial rates of ovjgen 
consumption then averaged 170% of pro immersion 
rates, or 250% of estimated basal values Below 
33°C , ventilation and o\>gen consumption di- 
minished progressiv eh w ith temperature Relative 
to the ovjgcii uptake, however, the ventilation 
rate reni lined high to the stage of complete apnea 
Therefore the progressive fall in o\jgen con- 
sumption cannot be ascribed to failure of evternal 
respiration 

Some animals recovered after the rectal tempera 
turns w ere as low as 18°, others succumbing at tern 
peratures as high as 22° This large variation in 
letlial temperature maj bo due to uneven dis- 
tribution of temperature The mechanisms of 
hvpothermic death remain obscure, but these 
data suggest that severe circulatorj inadequacj 
often precedes rospiratorj failure 

Oxygen in bone marrow blood during prolonged 
hemorrhagic anemia Wiison C Grant (intro- 
duced bj Walter S Root) Department of Phystol 
ogv. College of Phyncians and Surgeons, Columbia 
Uniiereity The purpose of this study was to ob- 
serv e diiccthi the 0 saturation of blood in red bone 
marrow during a period of constant and severe 
erv thropoietic stimulation, after all reservoirs of 
preformed erj throcy tes had been depleted Adult 
dogs on stock diet were rendered anemic bv re 
peated small hemorrhages In 10 to 15 davs this 
procedure lowered the Hb to fa to S 2 gm per cent 
(0 capacity) where it was then maintained for 40 
to 60 days by the removal of blood every 2 to 3 
days O saturation measurements were made on 
arterial and jugular venous blood and on marrow 
blood obtained from the humerus Control observa- 
tions were collected during one to two weeks prior 
to bleeding The determinations w ere resumed at 
weekly intervals 10-15 days after the start of the 
hemorrhages when the Hb level had reached the 
desired value The dogs produced from 15 to 30 
gm Hb per w eek and remained m good condition 
despite the severe anemia The reticulocyte per- 
centage was increased while the saturation indev 
deci eased Percentage 0 saturation of marrow 
blood, although variable showed no significant 
difference betw ecu the control and anemic periods 
Similar results w ere obtained w ith arterial samples 
whereas jugular venous blood was less saturated, 
resulting in an increased A Y O- difference From 


these findings it appears that vigorous erythro- 
poiesis IS not necessarily associated vnth a lowered 
0* saturation of the blood circulating through 
bone marrow 

The relation of initial blood pressure to adren- 
alin action D M Green, A D Johnson, A Lobb 
and G Cusick (introduced by R Frederick Bec- 
ker) School of Medicine Umi'ersilg of Washington 
Fifty -one patients whose systolic blood pressures 
ranged from 90 to 246 mm Hg w ere given a total of 
SO infusions of adrenalin for penod of 75 minutes’ 
duration Adrenalin was administered initially at 
an average rate of 0 2 micrograms per kilogram per 
minute When the full effect had been obtained the 
rate was increased in steps of 0 2 meg /kg /mm 
until the individual limit of tolerance was reached 
The infusion was then maintained at this rate until 
the end of the period Blood pressure and pulse 
rate were measured every 3 to 5 minutes during 
infusion and at increasing intervals for 12 hours 
afterward Response to adrenalin was calculated in 
terras of net and unit clianges in blood pressure, 
pulse rate and sy'stolic diastolic ratio Individual 
variation was marked Hon cv er, w hen the patients 
were grouped according to initial pressure, no 
statistically significant mean differences in re- 
sponse were demonstrated Post-infusion depres- 
sion of blood pressure below the initial level was 
found to correlate more closely with the height of 
the initial pressure than with mavimum pressure, 
niavimum rise in pressure or mavamum dose 

Vasodilation produced by etamon, priscol, 
body warming and spinal anesthesia in normal 
extremities Harold D Green and Ben C 
Ogle (bv invitation) From the Department of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wake F orest College, irtnsfon- 
Salem, North Carolina Temperature of the ex- 
posed skin of the toes, feet, shin, knees, thighs, 
fingers, forehead and room temperature were re- 
corded wuth an S point Leeds and Northrup micro- 
mav ov er periods of 2 to 7 hours on patients m a 
constant temperature room (±1-2°C ) at environ- 
mental temperatures of 19-28° (av 24°C ) Tem- 
peratures usually stabilized in 0 5 to 1 5 hours, at 
which time tetraethyl ammonium chloride (Eta- 
mon), 2 Benzyl 4,5 Imidazoline (Priscol), body 
warming or spinal anesthesia was begun Body 
warming was by blanket and two 150 watt “reflec- 
tor spot" lamps which strongly warmed the torso, 
but not the portions of the skin m which tempera- 
ture was being measured The most marked vaso- 
dilation was after spinal anesthesia Etamon usu- 
ally gav c good vasodilation in doses of 500 to 1000 
mg gu en I V over 20 to 60 minutes 10 mg of 
Priscol was relatively ineffective, but 20 to 40 mg 
often produced striking vasodilation Body warm- 
ing produced further vasodilation after etamon 
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Studies of galactose and glucose metabolism 
Lawrence Geeemian and John C Eatiirun 
(introduced bj T S Danoi\8ki) Fjoni the Depart- 
ment of Research Medicine, University of Pitts- 
burgh School of Medicine, the Rcnzichavscn Foun- 
dation, and the Children's Hospital of Pittsburgh 
Galactose and glucose metabolism has been studied 
in a four month old u hite male infant ith inabihtj' 
to handle galactose normallj The patient had 
cataracts, anemia, malnutrition, hcpatomcgalj , 
and ascites In each of the studies a 50 per cent 
solution of galactose in uatcr, 1 2 grams jier kilo 
body weight, was injected intravenouslj during a 
3 minute period 15, 45, and 75 minute samples of 
venous blood w ere analj zed for galactose and total 
sugar Glucose was then calculated from the two 
values Prior to galactose restriction the 75 minute 
level of galactose in venous blood was found to be 
distinctly elevated (176 and 156 mgni jicr rent) 
Glucose alone, insulin alone, and glucose and in- 
sulin together were then administered before the 
galactose and in each instance increased the rate 
of removal of galactose The 75 minute levels were 
decreased significantlj towards normal, but were 
still definitelj above the e allies observed in con- 
trol subjects \lcohol did not affect the galactose 
tolerance Standard glucose tolerance tests weic 
unremarkable Howevei, in the galactose studies 
with insulin and with alcohol described above, 
glucose decreased to h^pogljcemic levels Galac- 
tose restriction over a four month period did not 
alter the galactose tolerance, but the child gained 
in height and w eight, the liver decreased in size, 
the anemia and ascites disappeared, and the cata- 
racts regressed markedly 
Effects of brain anemia on cortical oxigen con- 
sumption in vivo R G Greneli , P W Davies 
(by invitation), and D W Bronk Johnson Foun- 
dation, University of Pennsylvania Varying per- 
iods of anemia from fifteen seconds up to relatively 
long intervals, were induced in cats under dial 
anesthesia, bj temporarj compression of one 
common carotid artery following ligation of the 
second common carotid and both vertebral arteries 
Readings of the rate of o\jgen consumption before 
and after the anemia were made with the oxygen 
electrode which was placed over arterioles on the 
suprasylvian gyrus Fifteen seconds of anemia in- 
duce no significant change in the oxjgen con- 
sumption Thirty seconds of occlusion result in an 
immediate but reversible depression of the oxygen 
consumption dow n to a factor of one half The de- 
pression IS follow ed b j a period of steadj recovery , 
both phases extending over a period of approxi- 
mately tw enty to tw enty-five minutes \n anemia 
of one minute duration is followed not only by a 
much sharper drop in oxygen consumption, but 
also by a recoverj period wdiicli lasts over a long 


period of time Moic severe anemias produce ir- 
reversible depitssioii 

Histological evidence has shown that permanent 
damage occurs in the cerebral cortex in ns little as 
two minutes of complete anemia The present 
findings indicate that severe depression of the oxj- 
gen consumption maj result from one minute of 
anemia Thus, in addition to observations of elec 
trical activilj changes and histopathologj consc 
quent to anemia of the brain, direct measurements 
of the 0x3 gen consumption in vivo offer further 
evidence of the marked scnsitivit} of thc=e cells 
to anoxia or arrest of the circulation 

Electrical correlates of psjchiatric disturb- 
ances R G Grenlll, B Moore (I13 invitation), 
II S Berr (bv invitation), W Brown (b3 invita 
tion) and & I'RUDvivx (b3 invitation) Dinsions 
of Ncuroanniomy and Psychiatry, Yale Uniiersity 
School of Medicine and Fairfield State Hospital, 
A cwtoum , Conn In recent 3 cars it has been demon- 
strated that man3 ph3 Biological and pathological 
events produce measurable changes in the elec- 
trical properties of the organism In man3 such 
instances, partiiularh in cases of ps3 chiatnc aber- 
rations of the central nervous $3 stem, .\C measur- 
ing techniques have 3icldod disappointing^ little 
information of v alue As a consequence of this, and 
in view of the interesting shifts in DC potential 
seen accompan3ing nerve injur3 and regeneration, 
it was deemed advisable to stud3 DC potential 
differences in ps3 chiatnc patients under various 
conditions Vith the Burr-Lane-Nims DC micro 
voltmeter and reversible non-polarizablc silver- 
silver chloride electrodes, a standard senes of 8 
measurements betw cen areas on the head and chest 
was made in 61 controls (non-hospitalized, random 
individuals) and 150 ps3 chiatnc cases, over 100 
of which were diagnosed as schizophrenics In a 
relativcl3 small group of patients, readings were 
made throughout a course of electric shock treat- 
ments, in others, readings were made before, dur- 
ing and after insulin shock Two criteria w ere used 
in analyzing the data a) arithmetic sum — the sum 
of the 8 potential differences in millivmlts w ithout 
regard to sign, and b) range — the difference be- 
tw cen highest positive and low cst negativ e reading 
in each set of measurements 

Although the investigation is in its most clcmcn- 
tar3’' stages, and nian3 variables have therefore not 
been taken into account (age, sex, etc ) the data 
thus far obtained appear to be of enough sig- 
nificance to justif3 further detailed studies of both 
clinical and fundamental ph3’'siological nature 
There appears to be a definite correlation betwcci 
the measured potentials and the psychiatric status 
of the individual (control sum mean = 11 , schizo- 
prenic sum mean = 65 control range is -h to 
— 5, patient range as fai out as -f 30 to — 30) 
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In otlier nords, the method demonstrates electrical 
correlates of psj chiatric conditions i\ Inch are of 
quantitativ c nature In successfullj' treated cases, 
electric and insulin shock have shifted the abnor- 
mal potential le\ els of the patients back to those of 
normals The fact that insulin puslies abnormally 
high potentials doi\ n into the normal range, gives 
suggestive evidence of an important phj siological 
nature, namelj, the relationship between poten- 
tial lev els and metabolism 

A simple, relatively rapid test appears to be at 
hand for use in the clinic as an aid to psj chiatric 
diagnosis and ev aluation of therapeutic procedures 
It IS also felt that the observations present an 
important clue to the possible phj siological nature 
of certain ps 3 chiatric conditions, as vv ell as suggest- 
ing an evtremel prov'ocative relationship betvv een 
DC potential and metabolic levels 

Hepatic Ij-mph and ascitic fluid following ex- 
perimental chronic obstruction of the inferior 
vena cava J H GniNrinAi, E I'" Flock and J 
L BoLLiiAN Division of Experimental Medicine, 
The Mayo Foundation, Rochester, Minnesota 
In other studies of hepatic l 3 Tnph nc observed 
greatl 3 ' increased flow in dogs with carbon tetra 
chloride cirrhosis of the liver accompanied b 3 
ascites Our experiments suggested the possibility 
that ascitic fluid is the result of venous congestion 
in the liver and that this fluid comes largely' from 
the liver or the extrahepatic liver lymphatics 
■kccordingly', m order to produce a slowly progres- 
sive venous congestion in the liver, we wrapped 
cellophane bands loosely about the inferior vena 
cava abov e the diaphragm in a senes of dogs Six 
to eight weeks later these dogs liad ascites, greatly 
enlarged and dilated liver lymphatics, and large, 
granular livers Although the liver in each case 
showed venous engorgement, the spleen, portal 
veins and mesenteric lymphatics were not en- 
gorged The rate of flow of hepatic lyunph was 
greatly increased in these dogs and each had two to 
three liters of free fluid in the peritoneal cavity 
Both lymph and ascitic fluid were quite clear, the 
former faint yellow , the latter faint pink Plasma 
protein and cholesterol concentration in most dogs 
w ere slightly low Plasma phospholipid was normal 
and alkaline phosphatase, although there was ob- 
vious liver damage, was not elevated Protein, 
cholesterol, phospholipid, and alkaline phospha- 
tase concentrations were lower in hepatic lymph 
than in plasma and low er in ascitic fluid than in 
lymph 

Kelationship of volumetric rate of blood flow 
to arterial diameter Richard A Groat Depart- 
ment of Anatomy, The Bowman Gray School of 
Medicine of IFoIc Forest College, Winston Salem, 
North Carolina It was desired to find if, (J), 
Q = kD” Q IS flow -rate to which the prevailing 
inside diameter, D, of an artery' is adapted , k and 


n aic constants The validity can be tested by 
measuring arteiies participating m dichotomiza- 
tions, calculating for each branching the equating 
value of n, (uoci), in Da" = Db" -f- Do” -f- -(- 

D,” where a signifies parent vessel, the other sub- 
scripts, daughter vessels If «oq be found constant, 
then n in Qo = kD„”, Qb = kDb”, etc , will be the 
same for all dichotomizations Each daughter is in 
turn a parent , k w ill be the same for all dichotomi- 
zations Some variation of Kcq will not negate 
suitability of (I), since biological processes in- 
voh ed in adaptation of D to Q might be expected 
to lack precision Furthermore, variation in iieq 
may be much greater than corresponding variation 
in 71 in (I) Vessels from 24 to 3200 microns w ere 
recorded, the pulmonary eirculation and aortic 
arch branchings were excluded The mean of Hcq 
was 2 6, which established the mean of ii as 2 6 
Extremes of iicq were 2 1 and 3 1 Greatest dis- 
crepancy' of D’s at a given dichotomization from 
the calculated diameters necessary for rieq to equal 
2 6, was 3 1S% Calculated limits of n, wath D in 
microns, w ere 2 6 ± 0 02 Thus, Q = kD ® Invok- 
ing Poiscuille’s law, we obtain (Pi — Pj)/L = 
ku 1/D'k which, even with due consideration 
to decrease m \ iscosity , u, in tiny vessels, show s 
tliat pressure drop per unit length is always greater 
in a daughter than in its parent 
Hepatic arterio-venous oxygen differences in 
patients with normal and diseased Iners A E 
Groff, (by invitation ),E deF B annw in, (by invi- 
tation) and S E Bradlex , From the Department 
of Medicine, College of Physicians and Surgeons, 
Columbia University, and the Presbyterian Hos- 
pital in the City of New York Simultaneous collec- 
tion of hepatic venous blood (by' venous catheter) 
and arterial blood w ere made during the doternuna- 
tion of estimated hepatic blood flow (EHBF) by 
Bromsulfalem clearance in nine normal human 
subjects and in five patients with portal hyper- 
tension due to cirrhosis Normally , the oxygen A-V 
difference average 3 4 ml per cent, ranging betw een 
2 5 and 4 5 ml per cent The splanchnic oxy gen 
consumption averaged 50 9 ml per min and varied 
betw een 38 6 and 68 2 ml per min When hepatic 
blood flow was reduced by' disease (5 patients w itli 
portal hypertension), the average A-V difference 
was 5 3 ml per cent (3 4 — 7 ml per cent) This 
increment was probably not attributable to an 
increased proportion of portal venous blood in the 
hepatic venous outflow as a result of the elevated 
portal pressure, since in one patient wuth Banti’s 
syndrome due to a splenic arteriovenous fistula w ho 
had a normal In er at necropsy , EHBF and the hep- 
atic oxy gen ( V Y difference) w ere wuthin normal 
limits The portal x enous contribution was elimi- 
nated in another patient by ligation of the portal 
vein at the time of porto cax'al anastomosis two 
years prior to study In this instance, an EHBF 
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of 460 ml per mm associated with an o\}gcn 
A-V difference of 6 3 ml per cent, despite an 
c\clusivcly arterial hepatic blood supplj Thus, 
it appears that the hepatic o\jgen A-V difference 
in man is, in part at least, a function of the rate of 
hepatic blood flow 

Inhibition of gastric secretion by “histami- 
nase” AI I Grossman, C R Roblrtson (b\ 
invitation), and W L Anherson (by invitation) 
Dept of Cluneal Science, Univ of Illinois College 
of Medicine, Chicago Previous attempts to coun- 
teract histamine stimulated gastric secretion by 
injection of histaminase preparations have been 
unsuccessful A new , more highly purified and less 
to\ic histaminase preparation (Winthrop) was 
used in the present studies This material, pre- 
pared from hog kidney , contained appro\imateh 1 
Winthrop unit of histaminase activity per miHi- 
giam of diy powder Intravenous injection of 'iO 
units pel kilogram into dogs with gastric pouches 
receiving 0 0125 mg of hisUmine dihy drochloride 
subcutancouslv every ten minutes resulted in 90 
to 100 per cent inhibition of the gastric secrctorv 
response for from 1 to C hours The gastric secre- 
tory response to food and to parasy mpathomimctic 
drugs was similarly inhibited b\ the histaminase 
prepaiation Purification of the product resulted 
in a matcinl free of emesis producing and vaso- 
depressoi substances Although the gastric secre- 
tory depressant is destroy ed by boiling, it is not y’ct 
certain whether the depression of gastric secretion 
IS due to the histaminase or to some other consti- 
tuent of the extract 

Preganglionic B fibers to the inferior mesen- 
' enc ganglion of the cat HvnRi Grondfest and 

Mi\ro \.MriL (by invitation) Dept of Ncurol- 

, College of Physicians and Surgeons, Columbia 
into , \tw) 1 ork The hypogastric nerve of the 
cat contains both B and C fibers, whereas the pic- 
ganglionic nerv es to the inferior mesenteric gan- 
glion hav e and B components The C fibers of the 
hy pogastnc nerve therefore are clearly postganglio- 
nic, but the nature of the B fibers in the nerve lias 
been unceitam Oscillographic techniques with 
graded antidromic stimulation of the hy piogastric 
nerve m intact or excised ganglionic preparations 
shows that most, if not all the B fibers of the 
neive ire preganglionic Their electrically evoked 
respionse ascends to the ganglion, and stimulates 
the latter, as is evidenced by a response descend- 
ing the nei ve in C fibers The origins of the respec- 
tive electrical activities are evidenced by the phase 
of the ascending and descending potentials Pre- 
ganglionic B fibers thus can make sy^naptic con- 
nections with cells m more than one autonomic 
ganglion by terminations en passant 

Diet and gastroiintestinal symptoms at altitude 
M Mvson Guest Wayne University, College of 
Medicine The effect of a bland diet upon the inci- 


dence of gastro intestinal sy'mploms during a 3 
hour sojourn at a simulated altitude of 38,000 feet 
was tested in a group of 2,448 healthy men between 
the ngts of 18 and 30 The diet, consisting of fruit 
juice, cereal (bran excluded), white toast, jam or 
jelly , lean beef or fish, baked or boiled potato and 
milk or tea was fed at meal time during the 24 hour 
pciiod preceding the decompression The subjects, 
under supervision at all times, were not permitted 
to eat betw cen meals or drink carbonated beverages 
or milk shakes The control group was obtained 
b\ random sampling of the military population 
which furnished the experimental subjects These 
individuals were not warned of the jxissiLlc effect 
of diet ujxm gastro intestinal symptoms and were 
jirovided with army garrison rations with no 
restrictions on between meal feeding The control 
sample consisted of 1,015 men 


Sjonptoms 

1 

Control 

Expen 

mental 

• 

per cent 

per cent 

Totnl Rn>: pains 

G G 

0 7 

■-Cl ere Rna pains* 

1 0 

2 4 

lotal jinu‘«ca nnd ^omltln^: 

4 0 

3 7 

Sci cre aero embolism* 

n 7 

1 

13 3 


* Rccomprcssion because of sc\ eritv of s\ mptoms 


Since (he bland diet had no effect in promoting a 
significant reduction in the incidence of sy mptoms, 
a re evaluation of the effect of diet upon gastro- 
intestinal irritability may be warranted 
The quantifatiye eflect ofhemorrhage on plasma 
proteins C C Guthrie and iMarivn E Lee (by 
imitation) Dept of Physiology and Pharmacology, 
School of Medicine, hnii of Pillsbuigh These 
results yyere obtained on blood samples removed 
from SIX etherized dogs during measurement of 
their blood volumes by a modified Wcleker method 
In throe, the proteins were calculated from spe- 
cific grav'ity of serum, but in the others they were 
also determined by heat coagulating, drying, ex- 
tracting yyith chloroform and ether and with 
yyatei The results by the two methods did not 
significantly differ About forty minutes after the 
first sample yyas drawn, a total quantity equiy - 
alent to about 40% of the original blood volumes 
yyas removed in 7 samples At this time, the cir- 
culating and removed proteins showed a percentile 
increase oy er the original amount of from 7 9 to 
16 6, averaging 11 48 Following this, bleeding yyas 
continued and 0 9% NaCl solution intravenously 
injected until death, which occurred about thirty 
minutes later, at yyliich time the protein total in 
crease yyas 28 4 to 39 4%, averaging 34 6 In three 
experiments, fibrin was determined by whipping 
the blood samples, yy ashing, dryuilg and weighing 
After hemorrhage only, there was an increase of 
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14 6 to 43 7%, a\ craging 29 1 4.t death, the total 
increase Mas 41 6 to 70 5%, averaging 60 2 
Resistance characteristics of rectifier element 
in single nene fibers Rix'i Gtjttman Brooklyn 
College, Brooklyn, K Y In 1941 it vas shonn that 
the nerve fiber membrane acts as an electrical 
rectifier, permitting current to flon more easily 
outvard than HIM ard The rectifj ing property nas 
found to decrease reversiblj on narcotization or 
treatment m ith K and to disappear on death, m hen 
the membrane acts as an ohmic resistance The 
present studj investigates the resistance charac- 
teristics of the rectification curve in an attempt to 
diseoier nlietlier the anodal or cathodal portion 
or both are affected on loss of rectification 
One end of a single nerve fiber of the squid nas 
dipped into isosmotic KCl, hilling tliat end and 
removing its rectifj iiig properties The other end 
Mas placed in sea Mater or cvpenmental solution 
The mterelectrode stretch Mas in oil Resistance 
offered to an EJM F of varjing magnitude sent 
into the fiber first in one direction and then in the 
other Mas measured by means of a direct current 
Wheatstone bridge and calculated currents Mere 
plotted against applied loltages Anodal currents 
and voltages Mere termed positive and cathodal 
negative Plotting voltage against current, the 
cvpenmental curve deviates more from the straight 
line H hich nould represent an ohmic resistance in 
the first quadrant, m here current and voltage are 
positive, than in the third quadrant, m here current 
and voltage are negatn e On narcotization, treat 
ment Mith K or death, the anodal portion of 
the curve clianges more than the cathodal as a 
straight line is approached 4s time elapses, ex 
citability IS lost first Then the resting potential 
and rectification concurrently disappear 

Glutamic acid in neural activity C Haber, 
L Saidbi,, (introduced by R W Gerard,) Depl 
of Physiology, The Vnncrsityof Chicago A micro 
biological method has been applied to the deter- 
mination of free and combined non protein gluta- 
mate in nervous tissue The tissue is homogenized 
and proteins precipitated Mith a minimum of 
tungstic acid Samples of the supernatant are 
assayed, Mith and iiithout prior acid hidroljsis, 
bi addition to a modified Snell ank Wright medium 
(J Biol Chem, 1944, 151 193, 1941, 139 675) 
adequate, for groM th of Lactobacillus 17 5, except 
in its glutamate content These mixtuies are 
inoculated Mith the bactena and the 72 hr tur- 
bidities, read iiith a photoelectric colorimeter, 
compared to those obtained nith standards of 
glutamate-medium mixtures Brains of rats killed 
by decapitation contain about 125 microgranis free 
glutamic acid and 220 microgranis total non protein 
glutamic (free and combined) per 100 mgms tissue. 
Met M eight (standard error ± 4 microgranis) 
Preliminary results indicate that stn chnine con- 


vulsions produce approximately 30% decrease in 
free or combined glutamic acid in brain Effects of 
other changes of neural function and metabolism 
on glutamate concentration in brain and nerve m ill 
be discussed ' 

The phosphatide composition of human erythro- 
cytes M H Hack (introduced by Hubert R 
Catchpole) Dept of Pathology, Umv of Illinois, 
College of Medicine, Chicago It m as recently shown 
(J Biol Chem 169 137, 1947) that the phosphatide 
composition of human erydhrocy tes could be 
determined indirectly The data of the present 
report nas obtained by direct assay', and confirms 
the results previously obtained Erythrocytes were 
obtained by centrifugation of citrated blood and 
the cells Mashed repeatedly Mith physiological 
saline and dried bj' (1) ly ophilization (2) acetone 
The dried cells Mere extracted Mith chloroform- 
methanol and the extracts assayed for the com- 
ponent phosphatides by the method previously de- 
scribed The data is expressed in mM/liter of cells 
calculated from the drx m eight equivalent, uhich 
Mas found to be approximately 36(1 grams per liter 
of Met packed cells 


Phosphatide 
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Indirect 

i 

Total 
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3 91 
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1 13 
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1 
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The agreement between the two methods, using 
lyopbilized cells, is evident Dry mg by acetone ex- 
traction decreases the phosphatide content con- 
siderablv, particularly the lecithin fraction It 
Mas found that lyophilized erythroevtes suell 
tremendously and form a tough, rubber-like mass 
M hen M etted m ith chloroform-methanol , this mass 
could, hoM e\ er, be broken up m a Waring Blendor 
to facilitate the preparation of the extract 41- 
though acetone-dried cells did sm l11 slightly, they 
did not agglutinate 

The brightness threshold as a function of area 
and receptor number iniarious retinal regions C 
Haig and E ]M Hxig (by' invitation) Dept of 
Physiology and Biochemistry, New York Medical 
College, New ) ork B9, N Y Measurements of the 
minimal brightness (I,) required for stimulation 
of dark adapted rods and cones m ere made, ov er a 
range of stimulus areas (4) of 1/10’, m retinal 
regions from the center to 1S° in the temporal 
periphery For rod measurements the eye Mas com- 
pletely dark adapted For cones the eye Mas first 
light adapted, and measurements Mere made dur- 
ing dark adaptation in the period M'hen cones are 
completely dark adapted but rods are still “non- 
functional” Wax elengths longer than 555 m^ iiere 
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used to avoicl differential absorption of the violet 
end of the spectrum by the yellow macular pig- 
ment To compute rod and cone numbers, 0stci- 
berg’s (1935) counts of a single retina were em- 
ployed The following quantities for one eye are 
approximate For small areas, It A = Constant in 
all retinal regions For rods the relation holds rigor- 
ously for areas of subtense < 0 5° — 0 8° (2800 
rods), and foi cones for areas of subtense <0 2° — 
0 5° (600 cential and 80 peripheral cones) Within 
these limits, for a constant visual effect (given 
threshold value) in all peripheral regions, the 
number of receptors is constant Thus, for a con- 
stant, small area. It is inversely proportional to 
the receptor population density, i e , to the con- 
centration of photosensitive material For larger 
areas. It approaches a constant minimal value 
(Imin) such that (It — Imin) A = Coustaiit The 
data indicate that the brightness limin is inversely 
proportional to the exposed receptor surface area, 
summation of subliminal nerve impulse frequen- 
cies probably occurring ii hen more than one recep- 
tor IS exposed 

Industrial efBciencj as affected by lanous 
kinds of foods consumed during the mid-morning 
and mid-afternoon rest periods John Haldi and 
Winfrey Winn (by invitation) Dept of Physi- 
ology, Emory University, Emory University, 
Georgia This investigation vas conducted in a 
large cotton bag factor j All the subjects iicrc 
M omen They ere engaged continuously through- 
out the working hours of the day seaung bags on 
electrically driven seaing machines Their com- 
pensation Was determined by the number of bags 
sowed An arrangement of this wort has the fol- 
low ing advantages 1 it provides a monetary in- 
' itive for maximum production, 2 the hourly 
utput can be accurately determined bv counting 
the number of bags sew ed On different days of the 
w eek the refection was as follow s (1) cake, banana, 
milk, (2) frankfurter, bun, potato chips, soft 
beverage, (3) chocolate bai , (4) soft beverage only, 
(5) nothing Only rough approximations w ere made 
of the caloric intake, but it is quite obvious that 
there W’as a marked difference in the amount and 
kinds of food eaten on different days The experi- 
ment extended over 14 consecutive w orkmg day s 
The last scheduled experiment with no refection 
was cancelled because of the complaint registered 
by the subjects Owang to the w ide variation in the 
work output from one subject to another, observa- 
tions were discarded unless the subject took part 
in all the experiments of the w eek 

From the data obtained in 52 individual observa- 
tions after each type of refection, it is concluded 
that work output was not affected by the kind or 
amount of food oaten during the mid-morning and 
mid afternoon rest periods Abstention from food 
during the rest periods on the two day's in which 


this experiment was conducted likewise had no 
effect on work output 

Studies on the mechanism of “acid rebound” 
in gastric acidity E ITaee (by invitation) and 
M I Grossman Department of Clinieal Seienee, 
University of Illinois, College of Medicine, Chicago 
One possible mechanism of the alleged “acid re- 
bound” in gastric acidity following the administra- 
tion of sodium bicarbonate is metabolic alkalosis 
The effect of 200 cc of 2 G% sodium bicarbonate, 
when given intravenoush , was observed in 12 ex- 
periments on 5 total pouch dogs Secretion was es- 
tablished and maintained by repeated injections of 

0 025 milligrams of histamine dihy drochloride 
every 10 minutes Tlicre was no significant change 
in the average gastric secretion during the two 
hours of observ ation follow mg a tw o hour control 
period and one hour of infusion The infusion of 

1 8% sodium chloride in 10 control expenments 
demonstrated a moderate depression, in most 
instances, as compared with the control level of 
secretion , Another effect of the oral ingestion of 
sodium bicarbonate is the liberation of carbon 
dioxide The possibility that carbon dioxide gas 
could shorten the emptv ing time of the stomach or 
stimulate secretion by distention or by a local effect 
on the parietal cell was studied Two experiments 
were performed on each of 10 normal, fasting sub- 
jects Two hundred fiftv cc of carbonated or un- 
carbonated distilled water were given alternatelv 
during the first or second hour following a 30 min- 
ute basal period Carbonated w ater had no consist- 
ent or significant effect upon emptyung time at 15 
or 25 minutes or on the secretion of free acid It is 
concluded that if “acid rebound” does occur it is 
not due to the changes in sy stemic acid base bal- 
ance or gaseous distention 

The influence of substances affecting body tem- 
perature on thermal polypnea V E Hall, R 
Grant (by inv'itation) and J Field, Department of 
Physiology, Stanford Uniiersity, California In 
a study designed to determine v\ hether the metab- 
olic activity' of the central nervous system is a 
factor determining the level at which body tem- 
perature IS regulated, the effect of certain sub- 
stances affecting body temperature on (a) oxidative 
and glycoly'tic activity of cerebral cortex (see ab 
stract by Field, Peiss and Hall), and (b) the res- 
piratory response to heat (thermal poly'pnea) were 
determined Typhoid-paraty'phoid v'accine, in 
doses evolang a fever of 1-2°C , raises the rectal 
temperature level at which thermal polypnea 
appears by' about 2°C If the rabbit is panting be- 
fore injection, panting stops within fifteen min- 
utes, but can be restored by raising the body 
temperature The respiratorv response to the in- 
halation of 95% O 5% CO. IS not depressed bv 
V'accine, so that the effect is presumably' not on the 
inspiiatory center Persistence of normal rhy thmic 
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respirvtion in vigotomized rabbits shows that the 
pneuniota\ic mechanism is not inactivated bj the 
^'acclne Magnesium chloride (3 niM per kg intra- 
peritoneallj ) e\okes a poljpnca in rabbits at an 
environmental temperature of 20°C or higher, 
which does not appear at 10° At both tempera- 
tures, the rectal temperature is reduced bj 1-2°C 
These facts, together with the car vasodilatation 
evoked, suggest that magnesium chloride reduces 
the body temperature lev el at w Inch heat defense 
mechanisms are activated Sinular studies of the 
effects of antipyrin, dmitrophenol and other sub- 
stances affecting the bod\ temperature are under 
way 

Changes in radial arterial blood pressure during 
surgical resection of coarctation of the aorta 
G A HvLLE^BBCK, E H Wood and 0 T Cdag- 
ETT (by invitation) Section on Physiology and 
Dimston of Surgery, Mayo Clinic, Rochester, 
Minnesota A mobile recording oscillograph w hich, 
with its associated pick-up units, can be trans- 
ported to the operating room and used there wuth- 
out interfering with surgical procedures, has been 
designed to permit recording of physiologic data 
on patients undergoing operation In its present 
form the apparatus can record arterial and venous 
blood pressure, using hypodermic strain gauge 
manometers, respiratorv pressure changes within 
the anesthesia mask, using a sinular strain gauge 
manometer with an air system, arterial ovygen 
saturation, using Millikan’s compensated circuit 
ovimeter, the electrocardiogram and the pulse 
rate, using a recording cardiotachometer , and 
appropriate time signals The relatively large size 
of the instrument prov ides considerable flevibility' 
and other recordings can be added as desired 
Records were obtained of radial blood pressure 
clianges during four surgical resections of aortic 
strictures In tw o cases in w Inch the left subclavian 
artery was temporarih clamped, severe acute 
hy pertension occurred In tw o cases in w hich the 
aorta was clamped provimal to the coarctation but 
distal to the left subclavian artery , no significant 
alteration in radial blood pressure resulted With 
gradual opening of the v ascular anastomosis w Inch 
re establishes aortic blood flow after resection of 
the stricture, radial blood pressure fell smoothly’’ 
for a period of thirtv to ninety seconds The de- 
crease in radial sv stolic blood pressure at this time 
ranged betw een 30 and 00 mm of mercury 

Comparison of the Pick and Dye injection 
methods of measuring the cardiac output in man 
W F Haviidton, R L Rilev (bv invitation), A 
M Attv vH (by invitation), A^DIifi Courn and, 
D M Fowele (by invitation) A Hivimelstein 
( by invitation), R P Noble (bv invitation), J 
R Remington, D W Richards Jr (bv invita- 
tion), N C Wheeler (by invitation), and A C 
R iTHAvt (by invitation) Department of Physi- 


ology, University of Georgia School of Medicine, 
Augusta, and the Chest Service, Bellevue Hospital, 
Columbia University, New YorL The cardiac out- 
put was measured in a series of 48 evperiments 
using the direct Fick procedure by means of in- 
travenous catheterization This was followed 
immediately by a determination using the dye in- 
jection method The work was carried out in two 
laboratories, 18 comparisohs being made in the 
Georgia laboratory and 30 in the Columbia labora- 
tory as a result of a cooperative project in which 
two of the Georgia group (J R'' R and W F H ) 
worked w’lth the Columbia group in their labora- 
tory There was a wide variety of evperimental 
conditions including normal subjects at rest and 
during exercise, and patients wuth mild congestive 
failure and various pulmonary abnormalities The 
oxygen consumption varied from 182 to 1660 cc 
per nunute, and the cardiac output varied from 2 5 
to 16 8 liters per minute The distribution of the 
results about the line of identity was almost sym- 
metrical, so that the Average of all the determina- 
tions by one method was nearly the same as by 
the other The average scatter, 14%, w as no greater 
than would be expected when the known inac- 
curacies of both methods are considered The data 
include oxygen consumption, circulation time, 
mean circulation time, blood volume, volume of 
blood in heart, lungs and great vessels, as well as 
the cardiac output 

Possible influence of cosmic energy cycles on 
growth Frederick S Hamviett The Lnnlenait 
Hospital Research Institute, Philadelphia Abbot 
(Science, 105, 632, 1947) reports a solar constant of 
radiation with penodicity of 6 6456 days invari- 
able, but with terrestrial effects subject to phase 
displacement of 1 or 2 days There is w eck-to w eek 
rhythmicity in exdent of expression of basic grow th 
and life cycle activuties (imtiation, proliferation, 
differentiation , organization , maintenance , regres- 
sion, catabolism) in the marine hydroid Obelia 
(457198 hydranths, 35093 gonangia) during a 24- 
hour time slice in culture The similarity of the 
rhythmicity cycle to that of solar radiation sug- 
gests it may be the product thereof There is no 
open evidence rhythmicity is greatly conditioned 
by endogenous factors , or exogenous w hich are not 
derivatives of the solar cycle Some valid inter- 
activity difference exist Rhythmicity of differen- 
tiation IS less than that of organization or pro- 
liferation Differentiation is cell specialization, 
organization is cell segregation, proliferation is 
cell multiplication Each is expression of chemical 
processes specific and peculiar thereto The dif- 
ferentials suggest processes concerned in cell 
specialization are more resistant to cosmic energy 
cycles than are those of cell segregation or cell 
multiplication This fits the probabilities For cell 
specialization is primary to ontogenetic growth, 
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and the most basic activity should be least sensi- 
tive to inteiference from exogenous factors These 
observations are evidence that propei evaluation 
of the effects of cosmic (or atomic) energy on 
gronth depends on knowledge, not of the reaction 
of growth-as a-whole, but rather on knowledge of 
the differential reactions of the components of 
grow th 

Relationships between the cerebral and cere- 
bellar cortices in the cat John L IIampsox (in- 
troduced by C N Woolsey) DcparlmciU of Phyu 
ology, The JoJms Hopkins Lnivcisily School of 
Medicine, Baltimore 6, Md The projection of func- 
tional areas of the cerebral cortex onto the cerebel- 
lar cortex has been studied in the lightlj anes- 
thetized cat by means of the evoked potential 
technique Using sodium pentobarbital as the anes- 
thetic agent, the stimulating electrodes were ap- 
plied to those points on the cerebral cortex from 
w hich the largest responses w ere obtained bj stim- 
ulation of the appiopriatc peripheral receptor 
The cerebellar cortex w as simultancouslj explored 
and the evoked cortical potentials, as obscr\cd by 
oscillographic methods, w ere recorded Tlic results 
show that 1 Auditory area I projects to the entire 
tuber vermis 2 Auditorj area II (Woolscj and 
Walzl) projects to the entire tuber vermis The 
latcncj of the evoked potential in this instance is 
somew hat less than for the auditory area I svstcni 
3 Somatic area I (the post central homologuc) 
projects to the contralateral half of the anterior 
lobe 4 Somatic area II (Adrian, Woolse 3 ) (* e 
the ant ectosylvian gjrus) projects to the tuber 
vermis, the pyramis and to the contralatcial para- 
median lobule 5 The cortical autonomic center 
or the eves on the medial surface of the frontal 
role (Siebens and Woolsej') projects to the contra- 
lateral cerebellar hemisphere (both Crus I and II), 
to the contralateral lobiis simplex and to the con- 
tralateral half of the culmen, with the maximal 
responses occurring in the medial folia of the con- 
tralateral cerebellar hemisphere 

The cerebral cortical areas studied show con- 
siderable overlap in their ceiebellar representation 

Phjsiological adaptations to anoxia in congen- 
ital heart disease with cjanosis J C Handels- 
MA.N (by invitation) Richard J Bing, L D 
VxNDXM (by invitation) From the Department of 
Surgery, The Johns Hopkins University and Hos- 
pital The arterial oxj'gen saturation of individuals 
with congenital heart disease and cyanosis is com- 
parable to that of normal persons at altitudes rang- 
ing from 5000 to 30,000 feet In both gioups adapta- 
tions are directed toward restoring normal tissue 
pOi! (Bai croft), bj decreasing the gradient be- 
tw cen the pO. of inspired air and the mean capil- 
lar} pO'- At high altitudes the atmospheric-arterial 
pO- gradient is reduced primarily by hyperventila- 
lion The gradient from aiterial pO- to mean capil- 


lary pOj (tissue pOj) IS reduced principally be 
cause of the shape of the hemoglobin dissociation 
curve and to a lesser degree by an increase in the 
OX} gen carrying capacity of the blood and in the 
cardiac output (Houston and Rilev) In tetralogy 
of Fallot the cause of anoxemia is the intracardiac 
shunt rather thin reduced barometric pressure 
Thus, reduction of the gradient between the pO: 
of inspired air and alveolar air is useless, and the 
onI\ cffcctuc measures toward restoring normal 
tissue j)0- consist in reducing the gradient from 
arterial to mean eapillari pO. \gain the shape of 
the hemoglobin dissociation ciinc is most impor- 
tant, the increased ox\gcn carr\ing capacit} of 
the blood much less so The anatomical lesion limits 
the effect of the s}stomu flow In contrast to nor- 
mal OX} gen uptake observed in persons at high 
altitudes, a lower basal metabolic rate is seen in 
patients with tetrnlogv of Fallot The serum COj 
and pCOjare low , the blood pll normal This com 
pensated CO- deficit contrasts with the respiratory 
alkalosis seen at high altitudes 
The failure of intravenous glucose to inhibit 
food intake in dogs M L Hansox (b} invitation) 
and M I Grossmvx Dept of Clinical Science, 
Unit of Illinois College of Medicine, Chicago 
Lxjicnmeiits were performed on four mature dogs, 
standardized ns to weight and dail} food intake 
The diet eonsisted of constant projxirtions of a dry 
commercul dog food mixed w ith cooked meat juice 
and it was giv en ad libiitum for a 45 minute period 
at the same time each da} In one senes of experi- 
incnts from 200 to 400 ct of a sterile 20% glucose- 
0 3% NaCl solution were injected intravenously 
in one hour, dail} for seven da} s In other experi- 
ments a 15% glucose 0 3% NaCl solution was ad 
ministered over a four hour period for three or more 
dajs, v'olumes in these instances depended ujxm 
the capacit} of dogs to metabolize glucose (1 7 
gms /kg /min ) and ranged from 140 to 235 cc per 
lioui As a control for each experiment, equal 
volumes of an 0 S5% or 0 6% NaCl solution were 
injected for similai lengths of time on da}S either 
preceding or alternating with those for glucose 
injection Vll injections were concluded twenty 
minutes before feeding the animals We observed 
no increase in rectal temperature or signs of rest 
lessness or nausea which would suggest reaction 
Dccicment of food intake following injections, 
when it occuried, was of the same magnitude 
whether saline or glucose had been administered 
In no case did the decrement exceed 25% after 
glucose administration, which change was within 
the range of spontaneous fluctuation of control 
food intake Furthermore this decrement decreased 
with successive da}s of injection, presumably due 
to adjustment of the animal to the experimental 
procedure 
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E’cpenmcntal mvestigation of pain intensify m 
labor J A.’MEs D Haudi and C vnii T Javert {b\ 
mutation) From the Russell Sage Institute of 
Patholog;/, The Flew York Hospital, and the De- 
partments of Physiology, Gynecology and Obstetrics, 
Cornell Unnerstly Mcdteal College, Hcio York, 
A Y Using the method of estimating the intcnsitj 
of the pam of labor bj comparison ith a pain of 
knonn intensity, measurements were made on ten 
women during the first and second stages of labor 
Four of these patients receii ed no analgesic Dur- 
ing the earlj part of the first stage of labor the pam 
intensity increased from three dols to five dols In 
the later part of the first stage pain intensity at- 
tained a moderately severe lea el of approvimately 
sea en to eight^dols In the second stage of labor 
coding pam was experienced (ten and one half 
dols) during the period of uterine contraction 
The effect of certain common analgesics upon the 
pain intensity m the first stage lias been studied 
and it w as observed that although no pain threshold 
raising effect was achiea cd ba the use of moderate 
amounts of the analgesics a mhrked decrease in the 
intensity of labor pain was produced for short 
periods following administration of the agent 
As the decrease m pam is accompanied by length 
cning of the interval betw eon uterine contractions 
and a shortening of the contraction time, it is 
issumod that the principal effect of the analgesic 
was that of reducing the intensity of the uterine 
activity In all the patients studied there appears 
to be a close correlation between the pam mtensiti 
and length and frequency of uterine contractions 
Observations on the structure and function of 
the glomerulus in premature and full term in- 
fants Ki XDKICK Harc, Luise Ungeivittbr (by 
imitation) Hevry L Barnett (by invitation), 
and Helen AIcNamarv (by im itation) New 1 ork 
Hospital and the Departments of Pediatrics and 
Anatomy, Cornell I niicrsitij Medical College, 
A cm Fork City The anatomical development of 
the renal glomerulus lias been followed m his- 
tological preparations from postmortem material 
from 29 fetuses and full term infants The a isccral 
laaer of the epithelium is columnar in newly dif- 
ferentiated glomeruli and gradually passes through 
a cuboidal to a squamous form Special silver stain 
mg reveals this layer to be a continuous sheet of 
extremely thm cells which contain a reticulum of 
argy rophilic fibrils This process of differentiation 
IS coincidental w ith the transition from the colum 
liar to the squamous ty pe of epithelium It begins 
m the medullary layer of glomeruli and progresses 
toward the cortex to reach completion within a 
fen months after birth Rates of glomerular filtra- 
tion were measured by inulm clearances in newborn 
premature uid full term infants and at mtenals 
thereafter until 6 months of age These rates, low 
at birth, increased with age The formation of a hne 


reticulated investment of the glomerular capil- 
lancd may be causally related to the increase in 
glomerular filtration 

Factors responsible for transmission of visible 
light by the fibrous tunic of the eye William M 
Hart and Bruce F Chandler (by invitation) 
Depls of Ophthalmology and Biochemistry, Temple 
University School of Medicine, Philadelphia In 
early erabryologic development, the sclera of the 
ey e is transparent This fact must be accounted for 
m any attempt to explain the transparency of the 
cornea in the definitive ey c Studies on hydration 
properties of the cornea have show n no relation be- 
ta een the extent of sw elling and scattering of light 
Hon ever, there are differences m sw elling behavior 
betw een cornea and sclera yy Inch can be attributed 
to the peculiar structural arrangement of the 
collagenous fibers in the tw o tissues It is a w ell 
known observation that pressure on the intact eye 
produces a clouding of the cornea which disap- 
pears immediately as the pressure is released 
This phenomenon is a true birefringence The chief 
factor concerned m transparency of the cornea is 
the presence of this birefringent system wrhich is 
due to the orderly arrangement of the corneal 
lamellae The solera became opaque in fetal de- 
y elopment as a result of its closely felted structure 
yvhich distorts the optic axes of its fibers Drying 
causes corneal opacities to disappear When such 
corneas are rehydrated the opacities do not reap- 
pear This effect is due to rearrangement of the dis- 
torted corneal fibers The translucency of sclera 
on dehydration has the same significance as the 
effect of drying on corneal opacity 

Retinal action potentials of photoreceptor cells 
and the discharge of nerve impulses in their 
axones H K Hartline Johnson Research Foun- 
dation, Unuersitij of Pennsyhania, Philadelphia 
Single ommatidia, containing 10-15 retinula cells 
with Jmm of their attached axones, were isolated 
in the compound ey e of Liinulus An oscillograph 
and D C amplifier were used to record the slow 
changes in electrical potential between one elec- 
trode placed on the piece of cornea to which the 
distal ends of the retinula cells w ere attached and 
another electrode on the proximal end of the 
ommatidium yyhere the nerve strand emerge 
(retinal action potential) Simultaneously im- 
pulses in the nene strand were recorded by 
another amplifier and oscillograph Upon illumina- 
tion the corneal electrode became more negative 
relative to the proximal electrode, at the same 
time impulses w ere discharged in the nerve strand 
There was a rough parallelism between the rise 
and fall of the retinal action potential and the fre 
quency of discharge of impulses , different intens- 
ities of stimulation and different conditions of 
adaptation had comparable effects on both re- 
sponses Closer anah sis, how ev er, show ed that the 
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parallelisms ere far from exact , m many prcpaia- 
tions it ivas possible to elicit large changes in the 
impulse dischaige mth only verj-- slight concomi- 
tant retinal action potentials It is not 3 et possible 
to decide hethei the local currents accompan3 ing 
the retinal action potential may be considered the 
direct cause of the discharge of nerve impulses by 
the photoreceptor cells 

The utilization of carbohydrates by drosophila 
melanogaster C C IlASsrrr (introduced b3' L 
E Chadmek) Medical Division, Army Chemical 
Corps, Army Chemical Center, Maryland Dros- 
ophila can survive for varying periods on pure 
solutions of single substances including pentoses, 
hexoses, di- and trisacchandes and tlie simpler 
polysaccharides, as u ell as on certain carbohydrate 
intermediates and other substances such as gly'- 
cerol 

In vitro action of adrenal cortical extract upon 
lymphocytes Oscar IIeciitlr and Damd Stom 
(by invitation) Worcester Foundation for Experi- 
mental Biology, Shiciosbury, and Dept of Physiol- 
ogy, Tufts Medical School It is non iicll estab- 
lished that adrenal cortical hormones (ACII) in- 
crease the rate of lymphocy'te dissolution in vivo, 
principally within lymphoid structures (White 
and Dougherty , Ann N Y Acad Sci 46 S59, 
1946) In previous w 01 k w c have show n that addi- 
tion of adrenal cortical extract (ACE) to blood has 
no direct effect upon blood lymphocytes, when, 
how ever, ACE w as added to blood perfused through 
an isolated rabbit spleen, indirect evidence for 
accelerated lymphocy'te breakdown was obtained, 
(Hechter and Stone, Endocrinology , 111 press) 
This finding suggested that the reaction of 4CH to 

duce ly'mphocyte breakdown requires certain 
actors present in lymphoid tissue In the present 
studv, results will be presented which tend to 
show' that the addition of ACE to breis or homoge- 
nates of rabbit lymphoid tissue, which arc incu- 
bated with blood, accelerates the rate of ly'mpho- 
cyte breakdown, as evaluated by' lymphocyte 
counts 

The effect of adrenocorticotropin on renal 
hemodynamics and uric acid clearance Leon 
Helluan (by invitation), Rax mono E Weston, 
Doris J W Escher (by invitation) and Louis 
Lbiter (by invitation) Medical Division, Montc- 
fiore Hospital, New Yoih 67, N Y Purified 
adrenocorticotropin (Armour) was given by intra- 
muscular injection (20 mg every four hours for 
ten doses) to four patients Glomerular filtration 
rate, renal plasma flow , urea, uric acid and creati- 
nine clearances, and sodium and chloride excretons 
were determined before and after each senes of 
injections All patients had reduced GFR and RPF 
initially In In'© patients, one W'lth proved and the 
other with suspected hypopituitarism, there was a 
marked increase in GFR, RPF, and uric acid 


clearance after ACTII In a patient with lym- 
phatic leukemia, there w as a marked increase in unc 
acid clearance and a significant, moderate increase 
in GFR and RPF No change in GFR, RPF or unc 
acid clearance occui led in a case of pernicious ane- 
mia in relapse Testosterone given to the patient 
with proved hypopiluitarism caused only slight 
changes in renal function Ml patients showed 
decrease in circulating eosinophils and/or lympho 
cylcs after receiving ACTII 

Further studies on the identity of the sustained 
pressor principle 0 j\I IIflviir, Robert E 
Smi'LLX and Iv G Koiilstaidt Lilly Lai oratory 
for Clinical Research, Indianapolis General Hos- 
pital Intramubcul ir or intrapcritoneal injection 
of V arioiis kidney extracts in sev oral animal species 
causes the appearance in the sera of a substance or 
substances which arc capable of destroying or 
“neutralizing” renin and the sustained pressor 
principle (Shijilcy ct il , Vm J Physiol 149 
70S, 1947) In ncphrcctomizcd cats the intravenous 
injection of the antisera will lower the arterial 
pressure w Inch has been prev lously elevated by the 
injection of plasma containing the sustained pres- 
sor material It has not been determined w hether or 
not the substance (s) in antisera which neutralizes 
renin is also responsible for the neutralization of 
the sustained pressor principle The antirenin 
titers of the antisera have been determined by 
ass.ay ing the quantity of unncutralizcd renin The 
assay is based upon the production of angiotonin 

Chronic hyperventilation in normal human 
subjects V IIemixgwax, E B Brown, G S 
Camprele, F GoLLANandJ O Elam Department 
of Physiology, University of Minnesota Normal 
young adult male subjects were hyperventilated 
in a Drinker respirator for periods of S to 24 hours 
at V'cntilation ratios of 2 to 3 The v entilation was 
set at a value just below the threshhold for hy per- 
V'entilation tetany Analyses of the blood were 
made for CO. content and capacity , pH, acid- 
soluble and inorganic phosphorous, as well as in 
some experiments, sodium and chloride Respira- 
tory volumes and rates were measured before, 
during and after the experiment Weakness, 
fatigue, headache and abdominal pains were 
caused by' the long-continued hyperventilation 
The usual respiratory alkalosis, denoted by lowered 
CO» content and clev'ated blood pH, was noted but 
the most striking feature was a reduction of the 
serum and urine inorganic phosphorous These 
results have an obvious bearing on the management 
of respiratory patients 

The effect of blood acid-base changes on con- 
vulsive seizures Charles D Hendlex (intro- 
duced by Horace W Davenport) Departments of 
Physiology and Pharmacology, University of Utah 
School of Medicine, Salt Lake City, Utah Meta- 
bolic acidosis or alkalosis was produced in rats by 
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feeding ammonium chloride, sodium bicarbonate, 
or sodium acetate Respiratory acidosis was pro- 
duced by administration of 10 per cent carbon 
dioxide in oxygon Blood obtained by heait punc- 
ture nas analyzed for pH and total carbon dioxide, 
and pCO* and extra fixed acid or base n ere cal- 
culated Electroshock thresholds w ere determined, 
and the components of maximal seizure patterns 
acre timed Extreme metabolic acidosis (fixed 
acid = 24 ± 6 nvM/l , pH = 6 Sl-7 06) raised the 
threshold 13 per cent (P = 0 01), but the same 
degree of acidosis (fixed acid = 23 ± 2 inM/l ) had 
no significant effect on seizure pattern Mild meta- 
bolic acidosis (fixed acid = 6 ± 1 mM/1 , pH = 
7 25-7 40), mild or severe metabolic alkalosis 
(fixed base = 7 ± 2 mhl/l , pH = 7 42 - 7 57 and 
fixed base = 15 ± 1 luM/l , pH = 7 53 - 7 61) and 
moderate to severe respiratory acidosis (pCO- = 
4S - 101 mm Hg, pH = 7 01 - 7 34) had no sig- 
nificant effect on threshold or seizure pattern (P 
IS greater than 0 25) Moderate to severe metabolic 
acidosis or alkalosis in rabbits produced no sig- 
nificant effect on the resting EEG, on the subcon- 
x'ulsive Metrazol EEG, or on transcortical poten- 
tials exoked by^ condenser discharges It is con- 
cluded that acute changes in blood acid-base bal- 
ance must be very severe in order to cause any 
changes in the measures of cortical excitabihty 
used in these studies 

Tactile localization in the thalamus of cat and 
monkey Elwood Henneman and Vernon 
MouNTCASTiiE (introduced by Plulip Bard) Dcpl 
of Physiology, Johns Hopkins University, School 
of Medicine, Baltimore 5, Md The evoked poten- 
tial method has been used to study the localization 
of tactile sensibility in the thalamus The potential 
changes produced there by discrete tactile stimu- 
lation of the body surface were picked up bv a 
monopolar electrode, earned by a stereotaxic ap- 
paratus These potential changes were amplified 
and introduced into a loud speaker By this method 
the area of skin whose stimulation produced poten- 
tial changes at any one point ■nithin the thalamus 
n as outlined The point of maximal response n ithin 
this area was determined oscillographically The 
brains were sectioned serially, and the sections 
used to construct a three-dimensional model of the 
thalamus, nithin vhich the course of the needle 
tracts nas determined The responsive area in the 
thalamus of the cat is confined solely to pars ex- 
terna and the pars arcuata of the ventro lateral 
nucleus Within these nuclei the volume of tha- 
lamic tissue devoted to a particular cutaneous area 
vanes directly ■nith the peripheral innervation 
density The contralateral body surface is repre 
sented in great detail, nith face postero medially , 
and tail antoro laterally The axial portions of the 
bod\ from nose to tail are represented in con 
tinuity across the superior portion of the respon- 


sive area There is, thus, no reversal of the cervical 
segments in the thalamus The extremities are 
represented mferiorly Ipsilateral face and mouth 
are represented medially to their contralateral 
locations No other ipsilatcial responses were 
noted 

The study has been extended to the Macaca 
mulatta 

The effect of pressure breathing on circulating 
blood volume (1) Fluid loss into the tissue spaces 
J P Henrt, H Jacobs (by invitation), H Mee- 
HAM (by invitation) and A Karstens (by invita- 
tion) Dept of Physiology, University of Southern 
California, Los Angeles, California, and Aero 
Medical Laby , Air Materiel Command, Wright 
Field, Dayton, Ohio A constant elevation of the 
intrathoracic pressure of 20 to 60 mm Hg results 
in a corresponding increase in mean venous pres- 
sure throughout the body This in turn leads to a 
disturbance of the normal fluid equilibrium be- 
tween blood and tissue fluid with significant hemo- 
concentration Hematacrit and hemoglobin estima- 
tions were made on venous blood from eight sub- 
jects submitted to pressure breathing for 30 
minutes at various pressures In all cases there was 
hemo concentration which increased in proportion 
to the pressure employed At 30 mm Hg mean 
intrathoracic pressure the fluid loss in 30 minutes 
in eight experiments was 4 0 ± 0 5 cc /lOO cc 
blood and at 45 mm Hg in tn enty ex-periments this 
loss increased to approximately 10 3 ± 0 5 cc /lOO 
cc blood It IS concluded that significant hemo- 
concentration is induced by breathing at pressures 
in the range of 30 to 60 mm Hg for periods of 15 
to 30 minutes 

The effect of caloric level of refeeding on the 
recovery of work capacity following semi-starva- 
tion Austin Henschee, Henry Longstreet 
Taylor and Ancel Kexs Laboratory of Physio- 
logical Hygiene, University of Minnesota, Minne- 
apolis The effect of caloric intake level on rate of 
recovery of nork capacity following semi-starva- 
tion Has determined on 32 young men who lost 24 
per cent of body weight m 6 months on a scmi- 
starvation diet Work capacity was measured by 
the Harvard Fitness Test The average pre- 
starvation control Harvard Fitness Test score was 
64 1 ± 17 2, time of run 242 db 63 0 seconds and 
work accomplished 4501 db 1173 kg meters Values 
at the end of semi starvation, as per cent of con- 
trol, were 28 4, 20 9 and 15 8 for the score, time of 
run and work accomplished, respectively For 12 
weeks of restricted rehabilitation the 32 men were 
divided into 4 groups of 8 men, the daily caloric 
intake of the groups differed progressively by 
about 350 Cal with the weighted average caloric 
intake for this period being 2440, 2795, 3160, and 
3495 for groups Z, L, G, and T, respectively The 
fitness score at 6 weeks of rehabilitation, as per 
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cent of control score, ^\as 31 2, 33 3, 48 C and 49 6 
for groups Z, L, G, and T, respectively, and 43 2, 
50 9, 64 6 and 63 0 at 12 weeks Substantiall 3 the 
same inter-group relationships hold for time of 
run and total work accomplished Recovery vas 
significantly slower in groups Z and L than in the 
higher caloric groups but there was no significant 
difference between groups G and T Supplemcnta 
tion of half the subjects in each group vith extra 
vitamins had no beneficial effect on the rate of 
rehabilitation 

The effect of hyperthermia on the flow of thor- 
acic duct lymph J F HcnnicKandJ L Bollwan 
Division of Experimental Medicine, The Mayo 
Foundation Thoracic duct lymph vas collected 
continuously from a small polyvinyl tube as a can- 
nula in the thoracic duct On the second or third 
day after operation the rate of flow vas constant 
over a period of several hours vhen the unancs- 
thetized rat nas maintained at normal body tem- 
perature The rate of flow nas from 1 to 2 cc each 
hour in the rats used The rectal temperature nas 
continuously recorded by means of a thermistor 
Hyperthermia nas induced by placing the rat m 
the radiation field of a micron avc generator, the 
magnetron tube oscillating at a frequency of 2450 
megacycles per second The body temperature of 
the rat began to rise immediately and could be 
maintained at any desired level by altering the out- 
put of the generator In most experiments when 
the body temperature was elevated more than two 
degrees C in 15 minutes the flow of lymph was 
reduced for 15-30 minutes subsequently and then 
returned to the control levels The return toward 
control levels occurred whether the hy'perthermia 

as maintained or the animal allowed to return to 
.inal body temperature unless lethal tempera- 

ares were reached Hiperthermia was also pro- 
duced by increasing the environmental tempera- 
ture and humidity The flow of lymiph was similar 
to that observed with microwave induced hyper- 
thermia 

Further studies on the correlation between skin 
volume pulses and blood flow A B Hertzmxn 
and W C Randall Depai lineni of Physiology, 
St Louis Univ Medical School The correlation 
betw een the photoelectrically recorded skin pulse 
and the skin blood flow as demonstrated pre- 
viously on the finger has been studied in other skin 
regions in the follow ing experiments (1 ) total basal 
cutaneous blood flow as calculated from thermal 
data w^ere compared with the average skin pulse 
which in turn was calculated from a representative 
sampling of skin pulses from the various areas of 
the body"^ (2) Presumably maximal cutaneous blood 
flow s in the forearm during histamine or mecholy 1 
iontophoresis as calculated from the venous occlu- 
sion data w'ere coinpaicd with the maximal ampli- 


tude of the skin pulses in the dilated areas The 
two groups of data suggest that the flow equivalents 
of the cutaneous \olumc pulses as derived from 
previous calibration data on the finger are too 
large to be transferable to other skin regions The 
lower flow equivalents in the latter may be due to 
differences in the vascular architecture since they 
arc obtained at high and low flows Fair uniformity 
in basal, resting and maximal flows is observed in 
the skin of the legs, arms and trunk This sug 
gests uniform vasomotor tone and an approxi- 
mately equnalcnt vascular bed in those areas 
Higher relative and absolute values for flows in 
the hands, feet and face under similar conditions 
may be due to a combination of vasomotor and 
morphological factors 

Effects of oral cinchona alkaloids on circulation 
of dogs with experimental hypertension Edwin P 
III ATT Department of Physiology, University of 
North Carolina School of Medicine, Chapel Hill, 
North Carolina Oral doses of quinine sulfate and 
quinidinc sulfate of the order of 15 mg /kg were 
given to dogs with experimental neurogenic hyper 
tension The effect of these drugs on the mean arte 
rial blood pressure was determined by arterial 
puncture and a mercury manometer The effective 
renal plasma flow and glomerular filtration rate 
were measured by p amino hippurate and cre 
atinine clearances These alkaloids cause a marked 
fall in arterial blood pressure with a renal vaso- 
dilatation The accelerated pulse rate is little 
affected Normal control dogs show minor changes 
in blood pressure but a renal hyperemia and an 
increase in pulse rate The effect of a single dose 
lasts 2-3 hours, but 4 doses at four hour intenals 
w ill cause the action to persist overnight It can be 
maintained subsequently by two or three doses a 
day During a course of such treatment the dogs 
continue to eat and behave normally When the 
drug is discontinued after several days of adminis- 
tration the circulatory effects disappear in about 
36 hours The effective plasma concentrations of 
the alkaloids fall in the range of 1 to 3 mg /liter 
In this range there is rough correlation between 
concentration and effect Similar ex-periments are 
being earned out on dogs with experimental renal 
hypertension 

Is heat death due to a myotoxic factor’ Willi avi 
A Hiestand and Foust D Fuller (by invita- 
tion) Laboratory of Animal Physiology, Purdue 
University, Lafayette, Indiana and Dept of 
Zoology, DePauw Univeisity, Greencastlc, Indiana 
It has been reported (Fed Proc 5(1)43, 1946) that 
rats killed by immersion of the feet in water of 
45°C produce some substance (s) which if ex- 
tracted from the skeletal muscles and injected 
into recipient rats will cause death in the latter 
Our results do not corroborate these findings and 
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are stated here Aqueous extracts of skeletal mus- 
cles of mice and rats exposed to heat were com- 
pared to similar extracts of muscles of control 
animals not exposed to heat and found to be no 
more toxic Dialj sates of such aqueous extracts 
when concentrated and injected into recipient 
mice cause a progression of symptoms about as 
follows (1) opisthotonus of lower cord, (2) loco- 
motor ataxia, (3) respiratory distress (panting, 
gasping, hiccoughing), (4) asthenia, (5) head 
tremors, (6) marked gasping, (7) convulsions, (S) 
death It appears that part of the effects are due 
to stimulation of the central neuraxis beginning at 
the low er cord and progressing anteriorly until the 
animal dies of niedullarj' paralysis Statistical 
evaluation shows that no real difference exists 
between muscle extracts of hcat-killod and non- 
heat-killed animals The toxic sj mptoms are not 
due to intravascular thiombosis but resemble 
peptone injection No increase was found in toxic- 
ity of the muscle extract in animals subjected to 
or killed by barrel “shock”, suffocation, anoxia, as 
well as heat Thus animals killed bj exposure to 
heat appear to die from some cause other than a 
chemical substance toxic to the organism 
Di-isopropyl fluorophosphate (DFP) site of in- 
jection and variation in response H E Himwich, 
and A M Freedman (by invitation) Army 
Chemical Center, Medical Division, Edgewood, 
Maryland Adult male albino rabbits under light 
pentothal anesthesia were injected into the 
femoral arterj , femoral vein, carotid artery and 
portal vein with 0 4-0 S mg /kgm DFP in saline 
at rate of 0 01 mg /sec In general, the most re- 
sistant animals w ere those injected into the portal 
vein Even with the very high dosage of 0 8 
mg /kgm nicotinic and muscarinic effects were 
transitory These ammals made a prompt and un- 
ev'entful recovery The most sensitive group w ere 
those rabbits injected into the femoral vein They 
displayed all the nicotinic and muscarinic effects 
of DFP toxicity and suffered a higher mortality 
than those rabbits injected into the femoral ar- 
tery The latter group when exposed to the lower 
dosage displayed only fibrillations in the leg sup- 
plied bj'' the injected artery In the higher dose 
range, sjsteniic s'igns although marked were in 
each case less severe than in rabbits injected into 
the femoral vmin with the same dose of DFP The 
mortality of those animals injected into the caro- 
tid artery was similar to the femoral vein group 
In all instances a marked and persistent unilateral 
meiosis was observed on the injected side Half of 
the rabbits injected with 0 4 mg /kgm in one 
carotid tipped their heads with their noses awaj 
from the side injected and made circular move- 
ments pivmting about on their hind limbs in a 
direction away from the injected side 


The mechanism of these effects will be discussed ^ 
Estimation of subcutaneous pressure in animals 
explosivelj decompressed to pressures of 30 mm^ 
Hg F A Hitchcock, Floyd M Beman (by in- 
vitation) and John A Kemph, (by invitation) 
The Laboratory of Aviation Physiology, The Ohio 
State University, Columbus It has been noted that 
following explosive decompression of dogs to 
levels-of approximately 30 mm Hg a marked sub- 
cutaneous swelling develops It has been postu- 
lated that this IS due to the v aporization of body 
fluids During other experiments, it has been 
noted that following explosive decompression 
there is a marked rise in venous pressure It is 
thought that this rise in pressure may be due to an 
increase in the subcutaneous pressure Arterial 
pressure is maintained at from 50 to 70 mm Hg 
ev'en though arterial pulse curves indicate that 
cardiac output ceases following explosive decom 
pression In preliminary experiments an attempt 
has been made to measure the subcutaneous pres- 
sure which develops during this swelling Such 
determinations have been made both with the 
mercurj’- manometer and with the electric capaci- 
tance manometer of Li)le> Results indicate that 
subcutaneous pressure following ex-plosive decom- 
pression rises to a point between 29 and 34 mm Hg 
when the ambient pressure is about 30 mm Hg 
Such pressures would be sufficient to prevent the 
v'aporization of body fluids and it is believ'ed that 
they are at least in part due to technical difficulties, 
perhaps the introduction of air under the skin at 
the time the needle is inserted Crude determina- 
tions of the compositions of the subcutaneous gas 
indicate that it is chiefly w ater vapor 
Brain and muscle potassium in relation to stress- 
ful activities and adrenal cortical function Hud- 
son Hoagdand and David Stone (by invitation) 
IForccstcr Foundation for Experimental Biology, 
Shiewsbury, Mass Studies of the concentration of 
brain and muscle potassium of 300 rats were made 
under a variety of experimental conditions Small 
(0 5 mg per day) doses of desoxycorticosterone or 
of pregnenolone did not affect brain potassium in 
normal rats, desoxycorticosterone, but not preg- 
nenolone, reduced the concentration of muscle 
potassium bj^ 6 2% Uncompensated adrenalec- 
tonij increased the concentration of brain potas- 
sium bj”- 24 Ki% and of muscle potassium bj 37 5% 
Pregnenolone (0 5 mg per day) lessened the in- 
crease in concentration of brain potassium in 
adrenalectomized rats bj' 10 Q% and of muscle 
potassium concentration by 12 Q% The stress of 
prolonged swimming reduced the concentration of 
brain potassium by 4 A% and that of muscle bj' 

6 \% These together with the foregoing results, 
were all statistically significant (P<0 01) There 
was a suggestion that doses of 0 5 mg per daj of 
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both pregnenolone and dcso\ycorticostcrone 
tended to prevent decrease in concentration of 
brain potassium due to prolonged swimming al- 
though the results vere not statistically signifi- 
cant (P approximately 0 1) Pregnenolone also 
tended to prevent the decrease of potassium con- 
centration in sniin stressed muscle but the P 
value was not significant (0 1 to 0 2) Dcsoxy- 
corticosterone significantly augmented the de- 
crease of concentration of muscle potassium in 
swim-stressed rats Pregnenolone has been previ- 
ously found by Pincus and Hoagland to enhance 
the efficiency of prolonged fatiguing psychomotor 
performance in man Our present findings indicate 
that this substance exerts a homeostatic influence 
in the regulation of brain and muscle potassium 
Conduction velocitj of skeleto-motor ncnc fibers 
to partially paraljzed muscles in human polio- 
myelitis Robert Hodes From the Dcparlmcnt 
of Physical Medicine, Graduate School of Medicine, 
and the Eldridge Reeves Johnson Foundation, 
University of Pennsylvania Maximal muscle ac- 
tion potentials, evoked bj percutaneous stimula- 
tion of motor nerves and recorded bj' surface 
electrodes, were amplified b}' a condenser coupled 
differential amplifier and photographed from a 
cathode-ray oscillograph Conduction velocity of 
the most rapidly conducting nerve fibers supply mg 
the intrinsic muscles of tlie hand and foot «ns 
determined by stimulating the nerve at tvo sites, 
measuring the latencies of the muscular responses 
evoked by each shock, and dividing the latency - 
difference by the distance between tlie points of 
stimulation Amplitudes of electromyograms from 
some 300 weakened and normal muscles, when 
correlated with clinical evaluations of muscle 
pow er from these same muscles, indicated that the 
-gree of paralysis in poliomyelitis could be reli- 
^ dv estimated by' comparing potentials from pa- 
1 ctic muscles with those from corresponding normal 
muscles A linear correlation w'as found between 
the conduction velocity of the fastest nerve fiber 
in the residual innervation of a weakened muscle 
and the maximal electromyogram obtained from 
that muscle This proportionality existed in 70 
experiments covering a wude range of conduction 
velocities (the lowest being 29 meters per second, 
or 48% of normal) and potential amplitudes (the 
smallest being 0 2 mV, or 2% of normal) 

The close correspondence between conduction 
rate and degree of paraly'sis is best explained by se- 
lective viral destruction of motoneurons having ax- 
ons of large diameter Histopathological and other 
data militate against indiscriminate depression of 
axonal excitability as the cause of the slower-than- 
normal conduction velocity in nerve fibers supply'- 
ing paretic muscles in pohomy'elitis 
Muscle action potentials in human poliomyelitis 
before and after treatment by Billig’s method 


Rournr Honrs From the Department of Physical 
Medicine, Graduate School of Medicine, and the 
Eldridge Reeves Tohnson Foundation, Univer 
sity of Pennsylvania, Philadelphia Twenty-two 
patients in tlie convalescent stage of poliomyelitis 
who had shown no change in muscle power for at 
least one y oar w ore selected for electromyographic 
study Maximal muscle action potentials, led from 
surface electrodes, amplified by a condenser- 
coupled differential amiilificr, and photographed 
from a cathode ray oscillograph, were obtained 
by jicrcutancous motor nerve stimulation 
Changes from control action potential amplitude 
were followed 0 9 to 17 8 months after treatment 
by the ‘‘closed manual neurotripsy” method of 
Billig Electrical actiMty was nexer obserxed 
after operation in muscles which had not yielded 
action potentials before neurotripsy In partially 
paralyzed muscles the axcrage potential ampli- 
tude, up to 4 months post operativelx, was less 
than the control Four to 8 months after treat- 
ment the potentials were on the axerage slightly 
greater than before operation At intcrx'als greater 
than S months, operated muscles produced po- 
tentials whose ax'crage amplitude was 22% greater 
than their respcctixe control xalues The increase 
in potential size after S months was statistically 
significant An occasional muscle, examined l-V, 
xears after neurotripsy , showed a slightly smaller 
potential than the control Even in those rare cases 
indications were that continued recox'ery would 
eventually produce muscle power equal to or ex- 
ceeding the pre-opcratix e level The neuro- 
muscular block obserxed in these patients before 
treatment (Hodes, R Am J Med Sci , 213 509, 
1947 Federation Proc , 6 130, 1947) was either 
abolished or markedly reduced after operation 
The pH of gastric mucous secretion after equili- 
bration in vitro xxith alxeolar air Franklin Hol- 
lander and Frances U Lauber (by' inx'itation) 
Gastroenterology Research Laboratory, The Mount 
Sinai Hospital, iVew York City It was previously 
found that mucous secretion, collected from dogs’ 
Heidenhain pouches after topical stimulation wnth 
various agents, possesses pH’s as high as 9 2 
Vflien these data w'ere grouped according to stimu- 
lus, the group means increased with increasing 
potency of the stimulus, the potency being judged 
by viscosity of the secretion These observations 
are characteristic of this secretion as it occurs 
inside the gastric cavity', but such "alkaline” 
material probably undergoes COj-loss between 
secretion by the cells and collection from the 
pouch Therefore, specimens collected in response 
to emulsions of eugenol (5%) and mustard oil (1%^ 
W'ere equilibrated with human “alveolar” air, and 
the resulting pH’s determined Similar studies 
were made on blood plasma Loss of CO , absorbed 
during equilibration, was minimized by' layering 
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mineral oil over samples during pH measurement 
The plasma specimens had initial pH’s (folloning 
CO. escape) of 7 6S-S H, which dropped to 7 3-7 G 
after equilibration For eugenol-stimulated mu- 
cus, the pH’s fell to 7 4-7 5, the initial values being 
7 9-S 6 For mustard oil secretion, the v alues 
dropped from 7 5-7 9 to 7 3-7 4 These results indi- 
cate that the pH of gastric mucous secretion after 
equilibration mth "alveolar” air is constant and 
approMmately the same as that of blood plasma 
This suggests that the pH of gastric mucus as it 
esists inside the cell and at the instant of ejection 
into the gastric lumen is appro\imately that of 
\cnous blood 

Autotomj as a test for toxic factor A L 
HoPKms (introduced bj L V Heilbrunn) Ma 
rule Biological Laboratory, Woods Hole, Mass 
When the leg of a crab is crushed, the ammal typi- 
cally responds by severing the injured appendage 
This is the veil knov n phenomenon, of autotomy 
It IS logical to assume that one of the primary 
stimuli to autotomj is the production of an injury 
substance (toxic factor) by the injured muscles of 
the leg Evidence for this point of view is given bj 
experiments in v hich injury substances from frog 
muscles v ere injected into legs of the crabs Libmia 
emarginata and Sesarma cinercum Injection of 
sea-vater into such legs caused no autotomy Nor 
did the injection of KCl cause autotomy in Se- 
sarma Also in Libima preliminary results indicate 
that the legs do not drop off after KCl injection 
On the other hand, injection of extracts of frog 
muscle caused as much as 50% autotomj of the 
injected legs in Sesarma and 30% in Libinia The 
method of ex-traction makes it very improbable 
that the extracts contained anj' acetylcholine 
(which IS known to cause autotomy) These ex- 
periments suggest that the autotomj’’ of crab legs 
maj’’ be used as a means of testing for the presence 
of injury substances 

Standardization of a method for the production of 
experimental atherosclerosis in the chicken L 
Hoklick (by invitation) and L N ICatz 
Cardioiascular Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois The 
effect of \ arj ing concentrations of dietary choles- 
terol on the degree of hypercholesterolemia, the 
time of development of atheromatous lesions, and 
th5ir soveritj were determined Cholesterol feed- 
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ing was instituted m four week old Leghorn cock- 
erels The results are given in the table herevath 

Feeding of cholesterol in the dosages employed 
produced a marked rise in the blood cholesterol in 
6-12 times the normal levels within one week 
There was a relationship between the amount of 
dietary cholesterol and the degree of the hyper- 
cholesterolemia The critical dose of dietary 
cholesterol for cholesterolemia is between^ and 1% 
Doses above this do not produce any greater degree 
of hypercholesterolemia The earliest atheroma- 
tous lesions occurred within two weeks after the 
commencement of cholesterol feeding The fre- 
quenej' of occurrence and severityof the lesions var- 
ied directlv with the amount of cholesterol in the 
diet and the duration of the feeding In any individ- 
ual group the severity of the lesions closely paral- 
leled the degree and duration of the hypercholes 
terolerma 

Orthostatic hypotension following hot or cold 
baths Steven M Houvath From Department 
of Physical Medicine, Graduate School of Medicine, 
University of Pennsylvania Transitory non-fatal 
collapse following severe physical effort is a famil- 
iar phenomenon in competitive sport Similar 
syncopal responses are also observed in individuals 
given hot baths for therapeusis However, obser- 
vations dealing with the nature of this postural 
hypotension are still few Subjects were immersed 
for a period of 20 minutes in a bath of either 18° 
or 40°C Heart rate, blood pressure, cardiac output 
and bodj’’ temperature measurements were made 
in the supine and erect (70°) positions before and 
after the bath Position was always changed pas- 
sively by means of a tilting ballistocardiograph 
Approximatelj' one-half of the subjects showed 
evidences of orthostatic hj potension follow mg the 
hot bath No subject showed such tendencies fol- 
lowing the cold The alterations in cardiovascular 
responses to changes in environmental tempera- 
ture and posture will be discussed 

Direct experiments on the relation between the 
form of the ballistocardiogram and the shape of the 
systolic xelocity curve in the aorta of man OnviiiE 
Hokwitz (by invitation), Robert L Mavock 
(by invitation), and Isaac Starr From the De- 
partment of Therapeutic Research and the Depart- 
ment of Medicine, University of Pennsylvania As 
the first step of necropsy the aorta w as cannulated 
through the aortic valve by a cannula of 2 cm 
diameter, bent into a right angle and leading to a 
piston syringe so altered that the diameter of its 
outlet equalled that of the cannula The cadaver 
was laid on the ballistocardiogram with the cathe 
ter m place A resen oir filled with saline, placed 
1 3 meters above the subject, was connected to a 
cannula in the femoral arterj to keep the aorta 
full and provide a more normal pressure An opti- 
cal record of the piston’s position at each instant 
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of time was recorded on the same film with the 
ballistocardiogram A laigo variety of “bystolic” 
ejection curves was seemed by pushing or striking 
the piston in various manners We have over 40 
such experiments in 4 cadavers When the ejection 
velocity curve was smooth and i cached maMmum 
velocity early iii “s^ stole” the ballistic form re- 
sembled that found in healthy persons during life, 
except that there w as no II w avc and I w as sin illci 
in relation to J than usual When maximum xcl- 
ocity was attained late, or when the curve was not 
smooth, the ballistic form was higlilj abnoinal 
So the form of the ballistocardiogram was com- 
pletely dependent on the shape of the aortic vel- 
ocity curve and the results conformed in general 
to our expectations fiom theoretical considera- 
tions 

The knowledge gained will permit a more exact 
interpietation of abnoimal ballistic forms in 
physiological terms 

Heating of human muscle tissue b> micro waves 
S M Horvath, 11 N Miller (bj invitation) 
and B K Hutt (by invitation) From the De- 
partment of Physreal Medicine, Graduate School of 
Medicine, Univrisity of Pennsylvania The pres- 
ent modes of local heating are extremely iiiciricient 
in respect to their alulitj to penetrate deeph into 
tissues It has been shown, however, that the cm- 
plojnient of high frequency electrical cnerg} can 
heat deeply and presumably quickly (although 
this latter point has defied experimental proof) 
While short wave diathermy (waves of several 
meters) is not readilj adaptable to the heating of 
small areas, recent aiailability of generators pro- 
ducing wave lengths in the centimeter range 
w'hich can be focused on small areas offers a tool 
which could provide such localization The ex abl- 
ation of Micro Wave energy sources as a means of 
providing deep and localized heaUng of tissues 
was made on eight subjects These waves were 
directed at the outer lateral suiface of the thigh 
for a period of fifteen minutes with the power 
loads varying in different experiments from 32 to 
112 watts Surface, subcutaneous and muscle (1 to 
2 inches) temperatures w ere measured prior to and 
immediately follow ing the application of the heat 
soui ce Observations w ere continued for periods of 
one to two hours Due to the properties of the 
w aves it was not feasible to measure temperatures 
with thermocouples during the exposure In gen- 
eral the increase in temperature in the surface, 
subcutaneous and muscular tissues was roughlj 
equivalent, a matter of 3° to 4°C In a number of 
instances subcutaneous temperatures were ap- 
preciably higher than elsewhere in the area, and 
values as high as 44°C were recorded All tempera- 
ture changes were definitely localized in the sense 
that no increases were observed outside the area 
immediately under the directors emplojed to 


piojcct the high frcc|Uoncv waves As far as is 
known at present, their maximum depth of pene 
Irntion appears to be aiiproximalcly two inches 
Muscle tcnipcratures of the opposite side of the 
Hugh (lid not differ appreciably from control 
values No changes in bodx (rectal) temperature 
were obserxed oxen xxhen exposure periods were 
lengllicnccl to thirtj minutes 
Statistical analysis of filtration rate and renal 
plasma flow m normal dog and man C Rilet 
Houck From the Departments of Physiology, hew 
Yorl University College of Medicine, New 1 or/ 
and the University of Tennessee College of 
Medicine, Memphis, Tennessee The filtration 
rate (crcaliiuiic clearance) and the effective 
renal plasma flow (para aminohippunc acid 
clearance) in 75 normal, trained, fasted, conscious 
female dogs hnxe liccn analyzed Related to sur- 
face area, filtration rate has a mean of 84 4 cc / 
nun /in', range, 13-133, standard deviation, 19 1, 
cocfTicient of variation (100 X standard deviation/ 
mean), 22 C Plasma floxx has a mean of 26G cc / 
mm /m', range, 130-430, standard deviation, GG, 
coefficient of variation, 24 S The cocfncient of 
correlation (r) bctxxcen these functions is 0 79 
Related to body weight, filtration rate has a mean 
of 4 20 cc /mm /kg, range, 2 15-S32, standard 
deviation, 101, coefficient of variation, 23 6 
Plasma flow has a mean of 13 51 cc /mm /kg, 
range, 8 05-22 43, standard deviation, 3 26, coef- 
ficient of variation, 24 1 The coefficient of cor- 
relation IS 0 73 In a comparable analy sis in 61 
normal men (data from H W Smith, Lectures on 
the Kidney', University of Kansas, Lawrence, 
1943), filtration rate has a mean of 75 cc /min /m', 
range, 51 4-103 2, standard dexiation, 12 7, coef- 
ficient of variation, 16 9 Plasma flow has a mean of 
403 cc /mm /m", range, 198-546, standard devia- 
tion, 78 5, coefficient of xariation, 19 5 The co 
efficient of correlation between these functions is 
0 82 The dog has a greater filtration rate than 
man on a surface area basis, but a smaller effec- 
tive renal plasma flow Therefore, the filtration 
fraction (filtration/flow) in the dog (0 317) is 
higher than m man (0 186) The correlation be- 
tween filtration and flow seems only slightly 
better in man than in the dog 

Chemical studies of sex steroid balance in human 
subjects P D Humm (by invitation) and W T 
Salter Fiom the Laboratories of Pharmacology 
and Toxicology, Yale University School of Medi- 
cine, New Haven, Connecticut When the sex 
steroid hormones m the urine are evaluated for 
normal subjects, cancerous individuals and pa- 
tients exhibiting various endocnnopathies, char- 
acteristic values are obtained by chemical meth- 
ods In the normal female, near the menstrual 
period the value for “estroid” excretion is fre- 
quently' close to the normal male range, whereas 
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at the time of ovulation it rises to a sharp peak 
In general, hone\er, the range of “estroid” e\- 
cretion as determined chemicallj m the urine of 
joung females is definitely higher than the range 
for normal males Similarly the range of 17-keto- 
steroid excretion is usually definitely beloiv that 
for males This discrepancy between male and 
female becomes accentuated if 1000 X the ratio of 
“estroid” to 17-ketosteroids is determined 
The values so obtained by chemical methods are at 
least as significant as biological assaj s Chemical 
methods have the advantage of greater conven- 
ience and somenhat greater accuracy Charac- 
teristic chemical values for “estroids” (micro- 
grams per 24 hours) and 17-ketosteroids {milli- 
grams per 24 hours) folloiv 
Normal iioman (aged 25) at ovulation 59 and 
78 

Adrenal iirilism, female, aged 42 44 and 42 9 
Gynecomastia, male, aged 27 8 and 7 9 
Hypogonadism, male, aged 19 4 and 6 1 
Hj popituitarism, male, aged 47 0 and 1 9 
Fibroadenoma of breast, female, aged 26 10 
and 14 6 

Breast carcinoma, female, aged 54 4 and 3 4 
Further detailed data in characteristic cases are 
discussed In particular, the effect of the adminis 
fration of stilbestrol and testosterone are noted 
Muscular atroph} as a state of “local hyper- 
thyroidism” Ernst G Huff (introduced by 
Ernst Fischer) Baruch Center of Physical Medi- 
cine and Department of Physiology, Medical Col- 
lege of Virginia, Richmond Several biochemical 
data suggested that the state of a deneriated 
muscle can be regarded as a “local hyperthyroid- 
ism” Tiso possibilities i\ere regarded 1) The 
production of thy roMir in the thyroid gland has a 
greater effect on the denervated than on the 
normal muscle 2) The extrathyroidal production 
of thyroxin in the denervated muscle is different 
from that in the normal muscle Experiments on 
rats Thyroxin (sub cut , 2 neeks) accelerates, 
while thiourea inhibits the atrophy The dif- 
ferences w ere small, but particularly in the case of 
thyroxin highlv significant The effects cannot be 
explained merelv by movement of water The 
differences are also significant by calculating on 
the basis of the dried muscle Yrsenic and 2,4- 
Dinitrophenol accelerate the atrophy also The 
degree of atrophy when completely carbohy drate- 
free or fat free diets w ere given was the same as 
when mixed diet w as given Complete protein-free 
diet retards the atrophy The differences were 
significant, for both wet and dry muscle weight 
This could be the result of the lack of “specific 
dynamic action” of protein Dose response curves 
for thiourea At all doses (2 5-10 mg /lOO g ) 
the thyroid glands of control rats were slightly 
heavier than those of rats with both the ischiadic 


nerves cut The diet of those rats was dog chow, 
which IS rich in iodine By giving a low iodine con- 
tent diet (Gluten, Cornmeal, Corn Oil, CaCoj, 
NaCl), the dose response curves show the opposite 
relations \t all doses, the thyroid glands of con- 
trol rats were slightly lighter than those of rats 
with both ischiadic nerves cut 

Effects of tris-(fi chloroelhyl) amine on respira- 
tion, carbohydrate and protein synthesis, and cell 
division in chilomonas John O Hutchens, Betti 
P oDOLSKi (by invitation) and T M JiIcIMahon 
(by invitation) Toxicity Laboratory and Depart- 
ment of Physiology, University of Chicago Chilo- 
monas parameciuni grows rapidly in pure culture 
in solutions containing carbon as acetate and 
nitrogen as ammonia Effects of tris (|3 chloro- - 
ethyl) amine (HN 3) on rate of oxygen consump- 
tion, utilization of acetate, utilization of ammonia, 
synthesis of starch, synthesis of protein, and rate 
of cell division in this organism have been studied 
When HN-3 in concentrations of lO"® to 5 X 10“* 
M is added to cultures and the cells incubated in 
the presence of the HN-3 and/or its hydrolysis 
products the following effects are observed (1) 
Oxygen consumption is not significantly de- 
pressed (2) Acetate utilization and starch syn- 
thesis are not significantly depressed (3) Ammonia 
utilization and protein synthesis are markedly 
inhibited (4) Cell division is inhibited The net 
effect IS an increase in cell size, each cell contain- 
ing a greater amount and proportion of starch and 
a smaller proportion of protein At times varying 
from 5-15 hours, depending on HN-3 concentra- 
tion, the rate of cell division returns toward 
normal and the cells tend toward normal size and 
content 

BTien M HN 3 is employed, as above, 
death of the cells occurs within one hour Brief 
exposures to this concentration followed by wash- 
ing of the cells permits isolation of a small pro- 
poition of survivors Pure clones so isolated show 
persisting attenuated rates of growth, respiration, 
and synthesis of components for at least sex eral 
months 

Reflex activities and peristaltic function of the 
esophagus Kao Hwang (introduced by A C 
Ivy) Dept of Clinical Science, University of Il- 
linois College of Medicine, Chicago We have 
previously reported that the cervical portion of 
the esophagus in the dog receives from the vagus 
a separate motor nerve supply which has been 
designated as the pharyngo esophageal nerve 
and was found to be responsible for all the motor 
activ'ities of the cervical esophagus, peristaltic or 
of any other origin MTien a gasping type of res- 
piration dev eloped in anesthetized dogs, the 
cervical portion or sometimes the entire length of 
the esophagus manifested spasmodic contractions 
synchronous with the inspiratory phase The 
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cervical component of this contraction was abol- 
ished after bilateral section of the pharyngo 
esophageal nerve Stimulation of the central end 
of the vagus nerve is known to produce rcflc\ 
contraction of mainly the cervical csojihngus 
This was found to be an ipsilatcral rcflcv, being 
abolished by section of the pharyngo-csophagcal 
nerve of the same side Under morphine and 
procaine infiltration anesthesia the peristaltic 
function of the esophagus of the dog could be 
studied byintroducingaballoon through thcstonia 
of an esophagostomi located at the base of the 
neck Secondaiy peristalsis was dcmonslratcd 
throughout the entire length of the esophagus V 
sw'allowing refle\ was shown to arise from the 
cervical esophagus on distension The pharjngo- 
esophageal nerve was found to be nicreb' the ef- 
ferent pathway for the peristaltic function of the 
cervical esophagus, both primary and sccondan 
Section of the recurrent larj ngcal nerves close to 
the cricoid cartilage abolished in most dogs the 
swallowing refle\ and also the secondary peri- 
stalsis of the cervical esophagus while the primary 
peristalsis was preserved 

Changes in urinary glucose and nitrogen following 
adrenalectomy in the force-fed diabetic rat D T 
Inglj and hi C Pulstuuu (by invitation) Re- 
search Laboraloncs, The Upjohn Company, Kala- 
mazoo, Michigan Earlier studies of adrenalectomy 
in diabetic animals indicated that the ameliora- 
tion of the diabetes was due principally to a de- 
crease in gluconeogenesis from protein, as evi- 
denced by the striking decrease in urinary 
nitrogen Consider (1) the abnormally high food- 
intake of the diabetic animal is depressed to 
subnormal levels by adrenalectomy, (2) the ab- 
normally high nitrogen loss of the diabetic animal 
falls to normal yyhen the yyasting of glucose is 
stopped On these grounds it can be postulated 
that the change in nitrogen balance following 
adrenalectomy is secondaiy to an impiovement 
in the utilization of carbohydrate and to changes 
in food intake 

Partially depancreatized male rats of the Sprague- 
Dawley strain were force-fed a medium carbohy - 
drate diet and given saline to drink throughout the 
experiment They excreted an average of 3 5 to 4 0 
grams of glucose per day The nitrogen loss w as 
greater than normal Following adrenalectomy 
there was a sharp rise in nitrogen loss by the third 
day which coincided w itli a fall in urinary glucose 
The urinary glucose disappeared and the urinary^ 
nitrogen fell gradually to normal values, but not 
below A decrease in gluconeogenesis from protein, 
as evidenced by the change in urinary nitrogen, 
could account but foi little glucose Adrenalectomy 
either caused a change in gluconeogenesis from fat 
or the animals regained the ability to utilize (oxi- 
dation, storage or conymrsion) the carbohydrate of 


the diet yyhicli (hey yyasted into the urine prior to 
adrcnalettomy 

Further obseryntions on the effect of pentobar- 
bital and of an adrenolytic agent upon the survival 
of animals subjected to a procedure resulting in 
experimental hemorrhagic shock R C iNonanAyi 
and FiiANKiiN Roi yiini n (by invitation), and 
11 Goinninn (by invitation) Deparlmcnl of 
Physiology, University of Illinois College of Medi 
cine, Chicago We have previously observed that 
animals hemorrhaged to establish a blood pressure 
of 35-38 mm Ilg and maintained at this constant 
level for 00 min , pass into irreversible hemor 
rhagie shock in 70% of all cases and die despite 
transfusion It was further observed that carefully 
designed therapy with pentobarbital and diben 
amine had a marked beneficial effect on the sur- 
yivml of these animals It was desired in these 
experiments to attempt to evaluate the elTicicncy 
of these agents upon the survival of animals in 
which the impending shock state is established by 
hemorrhaging the animal until the residual blood 
volume had been reduced below the generally 
accepted G0% of normal In this type of procedure 
no attempt is made to maintain the blood pressure 
at any given constant level during the course of 
hypotension Twenty dogs were subjected to the 
Wolcott method of producing the hemorrhagic 
shock state It was intended that three hours 
after hemorrhage, the animals would be rcinfused 
with all the remaining withdrawn blood It was 
found 55% could not w ithstand a period of hyTio- 
tcnsion of this length Fatality rate for the entire 
senes was 80% In the second series of 20 dogs, 
7 mg /kg of pentobarbital was injected slowly 
10 mm after hemorrhage Additional smaller 
amounts w ere injected as required to maintain the 
animals in a light state of sedation 40% of the 
animals in this senes w ere not able to w ithstand 
the three hour period of hypotension The fatality 
rate for this series was 70% In the third senes, 
the adrenolytic compound was administered in 
doses of 3 to 1 mg /kg 10 min after hemorrhage 
44% of the animals in this series either died or 
showed definite signs of dying from cardio-respira- 
tory' before the three hour period had elapsed 
56% withstood the three hour period of drastic 
hypotension and the fatality rate for the entire 
senes w as 73% 

The effect of pressure breathing on circulating 
blood volume (2) Distension of the venous reser- 
voirs H Jacobs (by invitation), A Kabstens 
(by invitation) and J P Henbv Aero Medical 
Laby , Air Materiel Command, Wright Field, 
Dayton, Ohio In addition to inducing a loss of 
fluid from the circulation, an increase in venous 
pressure induced by pressure breathing distends 
the veins that he outside the raised pressure area 
of the head and trunk thus pooling a certain poi- 
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tion of the available circulating blood The method 
of Ebert and Stead, J C L 19 561, 1940, nas 
applied to an estimation of the \olume of blood 
sequestered from the circulation during pressure 
breathing An appro\imate determination i\as 
made by this method of differences of the volume 
of blood in the two legs and one arm, isolated by 
application of arterial occlusion cuffs The results 
of comparison made between the volumes thus 
obtained without and nitli pressure breathing at 
40 mm Hg for 2 minutes were \ ariable Hon ever, 
the approximate mean x olume change due to blood 
sequestered in the legs and one arm in four sub- 
jects, each submitted to three series of estima- 
tions, nas calculated at approximately 300 cc 
or 6% of the total blood volume This change is 
in fair agreement with estimations made b> ple- 
thjsmographic and teeter board methods YTien 
combined mth the loss as determined from hemo- 
concentration studies, the estimated total loss of 
circulating blood volume when breathing for 30 
minutes at 50 mm Hg pressure amounts to as 
much as 15 to 20 per cent Still higher pressures 
n ill lead to even greater losses of blood volume 
These changes are in themselves adequate to 
account for the frequent dex elopment of sj ncope 
during periods of raised intrathoracic pressure 
The effect of parathormone on the renal tubular 
reabsorption of inorganic phosphate Iftakhar 
Jahan (Post graduate fellow of the Govt of 
India) (by inxntation) and R F Pitts Depart- 
ment of Physiology, Syracuse University College 
of Medicine, Syracuse, New York The effect of 
parathormone on the renal tubular reabsorption 
of inorgamc phosphate has been studied in tn elve 
experiments on tno female dogs Six experiments 
Mere performed mth and six mthout parathor- 
mone, the latter serving as controls In the ones 
mth parathormone the extract (Lillj) nas given 
subcutaneously in tno injections of 3 cc (U S P 
300 units) each, separated bj in interval of 6 
hours, starting about 20 hours prexious to the 
experiment The plasma inorgamc phosphate xias 
X aried over a range of 0 9 to 5 5S mM/liter by 
intravenous infusion of inorganic phosphate of 
pH 7 4 The rate of glomerular filtration nas 
measured bj creatinine clearance Prior to the 
administration of phosphate there nas no ap- 
parent difference either in the plasma level or in 
the rate of excretion of phosphate in the six con- 
trol ex-periments and in the six in nhich para- 
thormone nas administered In contrast, the 
plasma calcium level and the rate of calcium ex- 
cretion vere considerablj elexated in the para- 
thormone experiments in comparison mth the 
control ones When the plasma level of inorganic 
phosphate nas increased from 0 9 to 5 SS mM/ 
liter, the rate of renal tubular reabsorption of 
jihosphate was the same in the parathormone 


treated animals and in the controls xxithin limits 
of experimental error It is concluded that in- 
creases in plasma calcium level and in the rate of 
calcium excretion in parathormone treated ani- 
mals are not related to effects of parathormone 
on the phosphate reabsorptive mechanism of the 
kidney 

Pulmonary gas exchange folloxving ligation of a 
pulmonary artery m man 0 H Janton (by invita- 
tion), H P Redondo (by invitation) and J C 
Scott Department of Physiology, The Hahnemann 
Medical College, Philadelphia, Pennsylvania A 21 
year old male at operation on 10/24/47 for 
ligation of a recanalized patent ductus arteriosus 
was found to have had a completely ligated left 
pulmonary artery (done in 1941) and a patent duc- 
tus No gross pathology' of the left lung was noted 
except for a residual adhesive pleuritis The duc- 
tus was ligated and patient made an uneventful 
recovery Angiography gave no evidence of left 
pulmonary circulation On 11/18/47 samples of 
air were collected by a bronchospirometric cathe- 
ter (Gebauer) simultaneously from the right and 
left sides at the end of a forced expiration follow - 
ing a normal expiration Three pairs of samples 
were collected at intervals of 3 or 4 minutes 
During procedure patient was uncomfortable 
and dyspneic Average Co. and Oi values for the 
left side were 3 74% and 19 14% respectively , 
for the right side 6 15% and 10 51% Successive 
pairs of samples agreed approximately, although 
there was a progressive fall in oxygen on the right 
side The difference in CO. and O. from room air, 
in samples obtained from the left side could have 
been due to mixing of the right and left lung air 
during periods of breathing between collection of 
samples as the two sides were sealed by inflatable 
cuffs only during the time of sampling A bronchial 
artery anastomosis xvith pulmonary capillary bed 
may have accounted for CO , O 2 values on the 
left side but no evidence for this assumption is 
available Normal tidal air was 879 cc which sup- 
ports the assumption that little gaseous exchange 
w as occurring on left side 

Thalamo-cortical systems and the electrical 
actnity of the brain Heubbrt H Jasper and Jan 
Droogleever Fortutn (by invitation) From 
the Department of Neurology and Neurosurgery of 
McGill University and the Montreal Neurological 
Institute Local electrical activity from specific 
cortical areas, and from certain subcortical struc- 
tures was recorded in cats and monkeys during 
light barbiturate anesthesia, or in unanesthetized 
animals following medullary section as described 
by Bremer The electrical response of the cortex 
to xnsual, auditory , and somato-sensory afferent 
impulses was characterized not only by evoked 
potentials in local primary (and secondary) re- 
ceiving areas, but also bx a less well localized 
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rhythmic i espouse iii tlie receiving area as n 
whole, secondarj responses in many othci cortical 
areas, and by a desj nchronization of ihythmic 
activity in associated arc is Under certain condi- 
tions it seemed that a large portion of the cortt\ 
reacted in some waj'' to a single specific alTcrcnt 
stimulus Local stimulation of thalamic rclaj 
nuclei produced similai local effects in their aicaa 
of cortical projection with less generalized re- 
sponse Control of ih 3 ’'thmic activit}' o\er wide- 
spread areas of the cortex was possible In local 
stimulation of the intralaminar nuclei of the 
thalamus and the n reticularis The distribution 
of patterns of spontaneous electrical actnitj' 
seemed to follow units of nuclear thalamo cortical 
projection systems Intcgiation and sjnchroniza- 
f ion of these units w as affected bj the intralaminar 
and reticular sj stems of the thalamus The pal- 
torn of rhythmic electrical activitj characteristic 
of a given cortical arci was abolished if its thal- 
amic nucleus was deslroj’ed 

Arterial pulses simulated in electrical analogues 
of the circulatory sjstcm IxiNsmt E lociini 
Dept of Physioloqy, Unw of Kari‘iai, Lauiciici 
Previous reports (Fed Proc 1 13, 1942, 5 52, 

1946, 6 136, 1947) have de dt w itli arterial pressure 
pulses and flow pulses reiordcd from a simplified 
mechanical model of the circulatory system, and 
have presented a mathematical analysis of the 
behavior of such a model It has been found pos- 
sible to set up various typos of pulsed electrical 
networks as analogues of the circulatory system 
In these networks the circuit parameters of capaci- 
tance, resistance and inductance arc analogous, 
respectively, to vascular distensibility, resistance 
to blood flow and mass of moving blood Voltage 
and current pulses were recorded from these 
circuits and compared with corresponding pressure 
and flow pulses obtained on animals Factors 
determing the wave form of the electrical pulses 
w ere analyzed and the possible influence of analo- 
gous factors on arterial pulses in the animal were 
indicated The use of electrical circuit analogues 
in the study of the circulatory system has the 
following advantages (1) with electrical networks 
it IS relatively easy to simulate in the laboratory 
many of the complex characteiistics of the circula- 
tion, (2) the various circuit parameters can be 
accurately controlled, and (3) precise measure- 
ments of all variables can be made 
Studies on deceleration Milton Joffe (by 
invitation) and F A Hitchcock The Ldboraioty 
of Aviation Physiology, the Ohio State University, 
Columbus In order to investigate the physio- 
logical effects of rapid, severe deceleration it is 
first necessary to know the strength of the struc- 
tural components affected and their resistance 
to deceleration forces The literature on the sub- 
ject IS ml Thoraces of normal human individuals 


weic obtained and (he physical properties of (ho 
ribs iiivesligatcd by means of the Olsen Universal 
lever Type Testing machine which applied an 
interior posterior compression to the rib to the 
point of destruction All ribs tested broke in the 
anterior third at in ucriigc value of about 15 lbs 
Curies of load vs distortion were drawn, and cal 
(Illations of total energy absorbed were made 
\1I ribs absorbed energy in the range of 10-100 
inch pounds Obiioiisly the thorax can absorb 
more energy , up to 1000 foot lbs or more, and we 
conclude that the bony structures contribute 
little to the total strength Bone ash determina 
tions made on fat free, dry bone showed no \aria 
tion correlating with strengtli The strength of (he 
intact human thorax by means of simulated 
decelerations is being obscrced by means of the 
fltioroscope Changes in the viscera arc also ob 
served and animal experiments to dcterniino 
changes in cardiology (pressure and E K G ) with 
similar constriction of the thorax and abdomen 
arc under way 

The thermal dcnaturalion of tobacco mosaic virus 
in relation to hydrostatic pressure F H Johnson, 
M B BwLon (In unit ition) and D Fkaser (by 
invitation) Department of Biology, Princeton 
Unncrsily, Princeton, A J The thermal dena- 
turation of tobacco mosaic virus, as measured by 
decrease in soluble protein, at pll 7 0 in 0 1 M 
phosphate buffer, follows the kinetics of a fust 
order reaction at both normal and increased 
hydrostatic pressures _ Pressure retards the reac- 
tion, the rate constant changing from 0 00759 
nun at 6S 8°C and normal pressure, to 0 00136 
mm under 7,000 lbs per sq in , indicating a 
volume increase of activation, t, of very close 
to 100 cc per mole Using this value for aVE and 
153,000 calorics for aHJ as reported by Laufferand 
Price (Jour Biol Chcni ,133 1, 1940), rates 

calculated according to the Thcoiy of Absolute 
Reaction Rates for vaiious pressures up to 10,000 
lbs per sq in , and 72 5° as well as 6S S^C , were 
found to agree closely with the data from experi- 
ments The free energy of activ ation, AFf, at 
normal pressure w as computed to be 26,200 calories 
at 68 8° and 24,819 calories at 72 5°C , with an 
entropy of activation, AEJ, of 370 89 calories per 
degree The AVJ of 100 cc per mole is of the same 
order of magnitude as that which has been re- 
ported for proteins of much low er molecular w eight 
than tobacco mosaic virus, e g , human serum 
globulin as well as intracellular and extracted 
enzy mes 

Electrochemical determination of ionic diffusion 
through the synovial membrane N R Joseph 
(by invitation), C I Reed and I E Steck (by 
invitation) Department of Physiology, College 
of Medicine and Department of Chcimsliy, College 
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of Pharmacy, Umicrsity of Illinois Electro- 
cheimcal methods of determining diffusion po- 
tentials have been applied in vivo to the studj of 
the sjno\ial membrane The electrodes were the 
Ag AgCl tjTje m identical 0 15 m NaCl solution 
The reference electrode n as connected to the same 
solution inserted subcutaneouslj' through an in- 
sulated needle outside the knee joint capsule of 
dogs The indicator electrode nas connected by 
means of a saturated KCl agar bridge to solution 
within the joint Electrical contact was made 
through an insulated needle inserted into the 
joint cavity Solutions of vanous electrolytes of 
anj concentration were introduced into the joint 
and the differences of potential observed In 
addition, currents through evternal resistance 
were detemuned, with or without applied external 
EMF Polarization effects were also observed 
For most inorganic ions of the alkali, alkali earth 
and halogen series, the resting potentials are 
stable and reversible The relative lomc mobilities 
correspond in many cases to those m w ater Iodide 
gives a high positive potential indicating high 
mobility in the tissues, while calcium and mag- 
nesium ions were also quite positive, indicating 
low mobilities Salicjlate and benzoate showed 
lower mobilitj than chloride, the least diffusible 
of the halides Their mobilitj relative to chloride 
was greater m tissues than in water Calculations 
were based on the Planck-Henderson theorj of 
diffusion potentials Acetj 1 salicylate ion and its 
5 brom derivative in dilute solutions made iso- 
tonic wuth glucose showed initiallj high positive 
potentials that rapidlj drifted negative Similar 
results were observed with CNS ion Studies of 
currents through an external circuit give data on 
the stability of the diffusion potentials, on specific 
rates of transference of ions and on the resistance 
of the membrane 

Determination of circulation rate in articular 
structures E Kaplan and N R Josfph (in- 
troduced b> C I Reed) Deparlmenl of Physt 
ology, College of Medicine and Department of 
Chemistry, College of Pharmacy, University of 
Illinois The experimental method is to increase 
the temperature wathin the knee joint of dogs and 
to determine the subsequent rate of cooling 
Temperature is increased bj electricallv heating 
for one minute a needle inserted into the joint 
cavity The needle is wohnd with a number of 
turns of fine insulated copper w ire which conducts 
the heating current This is regulated to raise the 
temperature of the joint about 5°C \fter the 
heating period the temperature is allowed to 
equilibrate Temperatures are observ ed by means 
of a thermocouple inserted through the needle 
Wlien the logarithm of temperature displacement 
IS plotted against time of cooling a linear relation 
IS found log at = log AT° — kt where AT is the 


temperature displacement from equilibrium at 
time t, AT° is the initial displacement when t is 
zero, and k is a constant Theoreticallj k is pro- 
portional to the circulation rate and inverselv 
proportional to the volume of the static fluid 
which IS cooled The relation is of the form 2 303 
k = (a -h r/v), where r is the circulation rate in 
cc per unit time, v is the volume of the static 
fluid in cc , and a is a constant proportional to 
the static cooling rate w hen r is zero As an av'erage 
for dogs, k is approximately 0 4 reciprocal minutes 
Evaluation of the data shows that on the average 
a IS 0 17 reciprocal minutes and r/v is 0 75 Thus 
the normal circulation rate in the articular struc- 
tures IS 0 75 cc per minute per cc of static fluid 
Variations of rates under vanous experimental 
conditions such as external changes of temperature 
and administration of drugs have been observed 
Seismography applied to the study of track run- 
ring Peter V Karpovich and Nathan Millm an 
(bj invitation) Dept of Physiology, Spiingfield 
College, Springfield, Mass A new’ method for the 
studv of track running has been developed It 
employs a number of seismometers placed along 
the track at 20 yard intervals and the direct meas- 
uring of the distances between the footprints left 
on lime sprinkled over the cinders The impacts 
made by runners’ feet on the track cause oscilla- 
tions of the ground, which are picked up by the 
seismometers and are recorded on a portable 
electrocardiograph (Sanborn Cardiette) The 
time intervals are also recorded in of a second 
This method enables to calculate the following 
a— -velocity of running at each step, b — duration 
of each step, c — length of each step 4. few pre- 
liminary’ tests indicated that in sprint running the 
step made w ith the right leg is usually greater in 
length and faster than that made with left leg 
This IS because most people are right handed and 
their left legs are stronger than their right legs 
Left handed people will have the reverse An ex- 
ception was observed in one left-handed man who 
developed athletic habits of a right handed man 
and therefore had his left leg stronger than the 
right one During distance runs no difference in 
the length of steps has been observed 
A method of determining the spread of excitation 
in (he ventricles of the dog’s heart W Kaufman 
(by invitation), H M Cheknofp (by invitation) 
andL H Nahum Lahy of Physiology, Yale Unit 
School of Medicine, New Haven, Conn In anv 
lead, during the inscription of the QRS complex, 
an upward deflection indicates electrical effects 
preponderantly from a distal area, a downward 
deflection indicates electrical effects preponder- 
antly from a proximal area, and no deflection 
indicates that excitation is occurring either in an 
intermediate area, or simullancouslv in a proximal 
and distal region where the electrical effects are 
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equal, but oppositely directed The ventricular 
legion being depolarized at any given tunc can be 
identified by an analysis of the positions of instan- 
taneous points of the QRS complex in three simul- 
taneously recorded unipolar limb leads (Vr, VI, 
Vf) The sequence of ventricular excitation can 
be determined by the analysis, at successive time 
intervals, of instantaneous points of the QRS 
complex in the three simultaneously recorded 
unipolar limb leads In dogs ■nitli inlact chests, 
the first region of ventricular excitation lies \s ithin 
the mid-portion of the left anterior vcntiiclc, 
near the septum, then, excitation spreads succes- 
sively to the right anterior ventricle, to the pos- 
terior septum and posterior right ventricle, and 
to the apex and left posterior ventricle The 
regions last depolarized lie in the right anterior 
ventricle near the pulmonary conus, and in the 
uppermost portion of the left posterior icntnclo 
These findings obtained bj an indirect method arc 
in accord i\ith the results of direct measurements 
of the order of ventricular excitation of the dog’s 
heart 

The effects of insulin hjTioglj ccmia and coma on 
human cerebral metabolism and blood flow Sf\- 
mourS Kltv , Francis D W Lukens, Rachfu 
B Woodford (by invitation), IMerel H Harmfe 
(by invitation), F A Freihan (bj invitation), 
and Carl F Schmidt Dcparlmenls of Phaunacol- 
ogy, Med'icine and Psychiatry, University of Penn- 
sylvania and the Delaware State Hospital Measure- 
ments of cerebral blood flow by means of the 
nitrous oxide technique permitted determination 
of cerebral oxygen and glucose utilization in 5 
schizophrenics in the resting state and in lijpo- 
gli'cemia both with and wuthout coma Average 
results are presented in the table The arterial 
glucose shows a progressive fall while the oxjgen 
and carbon dioxide contents are not significantly 
changed The mean aiterial blood pressure and 
the cerebral blood flow w^ere not significantly 
affected There is a progressive fall in both oxygen 




Hypo- 



Control 

glycemta 

without 

Insulin 

coma 



coma 


Arterial 




Glucose mg % 

74 

19 

s 

C02\ol % 

52 1 

50 G 

50 8 

O -lol % 

17 4 

17 9 

IG G 

^lean blood pressure mm Hg 

04 

SG 

93 

Cerebral 




A VO -1 ol % 

6 9 

4 4 

2 S 

Blood flo^\ cc /lOO g /mm 

5S 

G1 

G3 

0 consumption cc /lOO g /min 
Glucose consumption mg /lOO 

3 4 

2 G 

1 9 

g /mm 

4 4 

2 3 

0 8 

R Q 

0 95 

1 10 

0 92 

02 /glucose consumption 

0 77 

1 13 

2 38 


and blood glucose utilization bj the brain as 
hypoglycemia and coma develop and these eliangcs 
are statistically significant The cerebral RQ is 
not significantly changed from unity throughout 
The ratio of oxjgen consumed to blood glucose 
utilized by the brain confirms the conclusion of 
earlier workers that glucose is the sole foodstufl 
of the resting brain T‘ e increase in this ratio 
as hj'poglj ccmia progrr ses indicates cither the 
oxidation of some other eiibstance or the utiliza 
lion bj the brain of its own carbohjdratc stores 
Tryptic activitj of pancreatic juice after dilution 
with gastric juicc Eiizabetii N Ixing (bj in 
Mtatioii), M II F FnEiDaiAN, and I J Pixcls 
(by invitation) Department of Physiology, Jef 
ferson Medical College, Philadelphia In tests 
of human pancreatic function gastric and duodenal 
contents arc collected separately However, con 
stant aspiration applied to the stomach does not 
alwaj's prevent dilution of the duodenal contents 
with acid gastric chyme In normal subjects 
following secretin administration the duodenal 
contents show a high initial rise in trypsin con 
centration this docs not occur in patients with 
proved chronic pancreatitis The question arose 
whether in normal subjects the tryptic activity of 
sccrctin-stimulatcd pancreatic juice could be 
reduced to the low values seen in chronic pan 
crcatitis by admixture of duodenal contents with 
gastric contents Tryptic activuty and pH of 
dog’s pancreatic juice and human duodenal con 
tents were determined before and after serial 
dilution with 0 1 N HCl, gastric juice, gastnc 
juice boiled to inactivate pepsin, or water Re 
duction of tryptic activity by 20% occurred when 
pancreatic juice was diluted with water to 45% 
of its original concentration Tryptic activity was 
reduced 20% or more only when the pH was de 
pressed below G 0, this required dilution of the 
pancreatic juice to 70% with gastric juice, boiled 
gastric juice, or acid Following secretin injection 
to 70normalfastingsubjects,92to210cc duodenal 
contents and 1 to 3S cc gastric contents were 
recovered in one hour It is concluded that prob 
ably only in patients with gastric hypersecretion 
would enough, acid gastric juice be secreted to 
inactivate sufficient trypsin to giv'e the low v alues 
for trj^ptic activity^ shown bj^ the duodenal con 
tents of patients with chronic pancreatitis 
Effect of corticotropin on ovariectomized C3H 
mice bearing adrenal adenomas Joseph T Ivixr, 
Carmen B Casas (bj' invutation) and Claire J 
Carr (by invutation) Department of Physiology, 
University of Minnesota Female mice of the C3H 
strain castrated at an early' age aie known to 
develop adrenal cortical adenomas and to come 
into constant subestrus on full feeding We have 
previously reported that, when restricted in 
caloric intake to 66% or less, the ovariectomized 
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mouse still develops the idrenal tumor seen in 
the full-fed animal but fails to show the evidences 
of estrogenic hormone secretion We ha\e also 
reported that the tumor bearing calorie restricted 
mouse does not respond to gonadotropin The 
restriction involves onlj calories, the absolute 
amounts of protein, minerals and vitamins being 
normal 

In this study the n. oc, ovancctoimzed at 19- 
25 da 3 s of age and re^ >-icted in calories to ()G%, 
were injected (at 13-15 months of age) subcutane- 
ous! v with 01 mgm corticotropin (Armour, Lot 
No 32-D 1 mgm = 0 71 ± 0 09 mgm La 1 A) 
dailj for 19 days Since no change had occurred 
in the vaginal smear thej were then given 01 
mgm twice daily for 9 dajs The animals remained 
consistently in anestrus before, during and after 
the injections Smears were made dailj for three 
weeks after the last injection 4ppro\imatelj one 
month later the animals w ere sacrificed and found 
to have adrenal tumors but immature uteri and 
\aginae It is evident that in calorie restricted 
o\ ariectomizcd C3H mice the tumorous adrenal, 
which IS presumabh the source of estrogen in the 
full fed animal, is not responsive to corticotropin 
in the amounts used 

Visceral capillary permeabilitj changes produced 
in the dog by anaphylactic shock and lenous stasis 
John S ItiRK (introduced by K E Jochim) Dept 
of Physiology, Umv of Kansas, Lawrence It has 
been shown by other investigators that an in- 
creased flow of thoracic duct lymph and liver 
engorgement similar to that observed m anaphy 
lactic shock could be pioduced in the dog by 
clamping the hepatic veins Comparison has been 
made between anaphylactic shock and conditions 
which cause hepatic engorgement with a fall in 
mean arterial blood pressure These experiments 
were designed to make a further comparison of 
these conditions Permeability alterations in the 
extrahepatio xisceral capillaries drained by the 
portal vein (with the exception of the spleen), 
inmiediately followang anaphy lactic shock in the 
dog were compared with changes in the same area 
produced by the injection of histamine dihydro 
chloride and by mechanical occlusion of the hep- 
atic veins and portal vein Splenectomy was 
performed before each experiment Determin 
ations of hematocrit and plasma protein concen 
tration (falling drop method) were made on ar 
tenal and portal venous blood A loss of the larger 
molecules from the plasma was demonstrated in 
anaphylactic shock and following injection of 
histamine dihy^drochloride w ithin the first few 
minutes after the fall in mean arterial blood 
pressure No loss of larger molecules from the 
plasma was demonstrable during the first few 
minutes after hepatic or portal xenous stasis 
From the hematocrits, the theoretical increase in 


plasma protein concentration in the portal venous 
blood resulting from fluid loss alone w as calculated 
and compared with actual changes, in order to 
indicate whether or not there was any loss of 
protein from the vascular bed 

Differences in exocardial and endocardial 
electrograms of rabbit, dog and calf Bruno 
IviscHjFbanzM GROEDEi,(by invitation) and Patju 
It Bohchardt (by invitation) From the Bio 
logical Laboratory, Fordham Univeisity, Kcio 
York Electrograms were taken under Nembutal 
nacrosis simultaiieoush from the surface and the 
inside of the calf heart a few days after birth 
These are compared with electrograms recently 
obtained with identical technique from rabbits 
and dogs by the same authors They show' simi- 
larities and some conspicuous dissimilarities 
The V entncular complex obtained from the cavity 
of the left ventricle of the calf begins with a tall 
upstroke (R), that from the surface at the apex of 
the left V entncle with a deep downstroke, forming 
a QS In the rabbit and dog it is exactly the op- 
posite The ventricular electrogram taken from 
the surface of the right auricle, from inside the 
carotid artery, aorta, right auricle and superior 
vena cava, in dog and rabbit, contains no or a 
small R, and a deep negative deflection (QR) 
In the calf, the corresponding electrograms and 
that obtained from inside the left auricle show 
no Q, a high R, while S mav be present or absent 
As in dogs and rabbits, it is possible to produce 
auricular fibrillation by the local application of 
acetylcholine to the auricular surface In the 
calf the interval between its application and the 
start of fibrillation is greater, the fibrillation lasts 
longer than iii dogs Tyqiical fibrillary waves 
occasionally mav be present in the tracing taken 
on the surface of the right auricle but absent in the 
tracing from inside the left auricle 
The electrogram of the fish heart By' Bruxo 
Kisch, New \ork, N Y From the Marine 
Biological Laboratoi ij, IFoods Hole, Mass Electro- 
grams were taken from the surface and from the 
inside of the heart of Bone Fish and of Selacliiens 
with semiunipolar leads The voltage of electro- 
grams registered in this way has the same range as 
that of dogs and rabbits The electrogram of the 
auricle as well as of the ventricle shows a QRS 
complex, a T and sometimes a following U-wave 
The duration of the QRS is normally 0 04 to 0 06 
seconds but the QT distance has a long duration 
(0 4-0 8 sec ) The statement of the literature that 
in the fish’s heart a v conduction as a rule is slow er 
and less good than v-a conduction could not be 
corroborated The spread of the excitation wave 
starts sy nchronously on the inside and outside of 
the ventricle ^he apex of the ventricle is acti- 
vated later than the base, but the activity of the 
base lasts normally longer than that of the apex 
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The bulbils cordis of Sehvchicns can become jiacc- 
makers of the heart and its electric activ itj can be 
registered The one ventricle of fish is anatoini- 
ically iiicompletel} subdivided into a left and 
right apaitenicnt The clcctrogranis taken in each 
of these compartenients may differ from each 
other remaikably Potassium Chloiide increases 
the rate of the actual paceni iker and transforms 
potential pacemakers into actual ones Acethvl- 
cholinechloride and Mecholyl applied to the aur- 
icle slowed down the lieirt rate, but did not start 
aunculai fibrillation 

Variations in skin temperatures of the feet and 
hands and the onset of sleep N Kifitman, A 
Ramsahoop (by invitation), and T Englmann 
(by invitation) Dcpl of Physiology, Umv of 
Chicago, III The sudden steep rise in the temper- 
ature of the feet one or two hours before (some- 
times immediately before or after) the onset of 
steep has been interpreted as evidence of per- 
ipheral vasodilation due to a decrease in 33 m- 
pathetic activity, manifesting a “vegetative 
preparedness for sleep” Our observations of skin 
temperatuies of the toes, soles, and legs, ns welt 
as the fingers, palms and forearms (or check), 
under a variety of conditions, while confirming 
the reported facts concerning the feet, do not 
support the interpretation given to them In 
general, skin temperature fluctuations in the toes 
are greatest, in the soles, intermediate, and in the 
calves, least The same differential applies to the 
corresponding skin areas in the upper extremities, 
the absolute changes, however, being smaller 
Following a meal, if there is a rise in oral temper- 
ature, there is a concomitant increase in toe and 
finger skin temperatures Muscular relaxation, 
when it leads to a lowering of the bod 3 temper- 
ature, 18 usually accompanied by a drop in finger 
temperature and a simultaneous rise in toe tem- 
perature In the pre sleep hours of the ev'cning 
there is thus a combination of two toe skin-tem- 
perature raising influences meal and muscular 
relaxation It therefore seems that the feet, es- 
pecially the toes, exhibit vasomotor c*lianges that 
are not characteristic of the skin as a whole, not 
even of the skin of the extremities, and changes in 
foot temperatures cannot be looked upon as 
variations in general sympathetic activity 

On naturally occurring porphyrins in the root 
nodules of leguminous plants Heinrich IxLtJv'ER 
The Division of the Biological Sciences, Univer- 
sity of Chicago The fluorescence spectrum of the 
root nodules of various leguminous plants con- 
taining red or brown pigments exhibits an emis- 
sion band at about 620 van The porphyrin which 
we have extracted from the nodules of the soy-- 
bean has the characteristics of a coproporphyrin 
The spectrochemical evidence has been deiived 
from data on solubility, HCl number, and mea- 


suiciiicnls of the fluorescence spectra of the free 
porphy'iiii and its nictliv 1 ester in various solvents 
Previous work (Kubo, Kcilin, Virtanen) has 
established the onurrence of hemoglobin in the 
root nodules of every leguminous plant so far 
cxainiiied It becomes jiossiblc, therefore, to 
study' a ]iorphy'rin hemoglobin system in the 
absence of numerous factors influencing or com 
plieating the relations between porphyrins and 
hemoglobin in the animal organism Our pre 
liminarv studies of root nodules of the red kidnev 
bean have revealed the presence of large amounts 
of a porphyrin which spectroscopically is prac 
tically identical with coproporphyrin, but which 
in other respects behaves like the Waldenstrom 
type of uroporpliv nil Future research will be 
necessary to determine whether the legporphy rins 
include a hitherto uiidcscnbcd porphyrin The 
plivsiological role of the porphyrins occurring in 
v'anous organisms is not exactly known The 
question must be raised whether the porphyrins 
present in the root nodules arc directly or in 
directly involved in the process of symbiotic 
nitrogen fixation, particularly in the earlier stages 
The use of isotope methods for future investi- 
gations of tins problem is suggested 
A comparison of the effect of Icstosterone pro- 
pionate and “growth hormone” on the body and 
organ weights and composition and the arginase 
and phosphatases of the kidney and liver of the 
castrated male mouse Charles D Kochakian 
and Constance E Stettnfr (by invitation) 
Department of Physiology and Vital Economics, 
University of Rochcstci , Rochester 7, New Yorl 
White male mice were castrated at 17-19 grams 
body weight and approximatclv one month later, 
separate groups were treated for 10, 20 and 34 
days ns follows a) injected daily with 1 rat 
growth unit of anterior pituitary- growth hormone 
(Parke, Davis A Co ) b) implanted subcutane- 
ously- with a 14 to 15 mg pellet of testosterone 
propionate and c) both treatments simultane- 
ously The mice treated with the growth hor- 
mone preparation showed approximately- the 
same increase in body weight as those treated 
with the androgen pellet When the two hormones 
were administered simultaneously- there was a 
summation effect on the increase in body- weight 
The growth hormone increased the kidney and 
liver in proportion to the effect on body weight 
The androgen produced the well known effects 
on the organs The kidney w eight w-as increased 
about three times that produced by the growth 
hormone There was no summation of these 
responses when the two hormones were ad- 
ministeied simultaneously Both hormones in- 
creased the total amount of protein and water in 
the carcass and the organs and- decreased the fat 
of the carcass The increased \mount of protein 
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wns siniilar for both hormones e\cept that the 
androgen diverted a large portion, 15-20 percent, 
to the seminal vesicles and prostates The growth 
hormone caused a slightly greater decrease in 
water content and a much greater decrease in 
carcass fat The simultaneous administration of 
the two hormones caused a summation of these 
effects The androgen produced the expected 
changes in the enzymes of the kidney The grow th 
hormone increased all of the enzjmes in pro- 
portion to the increase in mass of the organ When 
the two hormones were given simultaneously 
there was a remarkablj smaller increase in the 
arginase activitj of the kidnej , the phosphatases 
were not affected The concentrations of enzjmc 
activities in the In er w ere not affected by any of 
the treatments 

Acute pulmonarj edema produced by ammonium 
salts Hakold Koenig and Ruth Koemc (in- 
troduced bj W F Windle) inatomtcal Labor- 
atories, University of Pennsylvania School of 
Medicine During the course of miestigation of 
another problem, in which guinea pigs were ad- 
ministered ammonium chloride dailj bj gavage 
•to produce chronic acidosis, it was noted that 
animals occasionallj succumbed to an acute 
pulmonary edema The characteristic sequence of 
events transpires during a period of fifteen to 
sixty minutes following the administration of 
0 06 to 0 12 gm of ammonium chloride per 100 
gm of body weight The subcutaneous, intra- 
muscular, mtraperitoneal, intraienous and en- 
teric routes of administration are all effective 
Following a period of dyspnea, coma, muscle 
fasiculations and generalized clonic and tonic 
convulsions supen ene A. serous or serosanguine- 
ous fluid usually' ex-udes from the nostrils before 
exntus The lungs are typically swollen and present 
areas of gross subpleural hemorrhage and con- 
gestion Copious edema fluid can be expressed from 
the cut survace of the lung The right heart and 
entering veins are greatly distended Other am- 
monium salts in equii alent amounts in respect to 
the ammonium ion w ill produce pulmonary edema 
Rats and cats also are susceptible Bilateral cer- 
xncal vagotomy, atropinization, and barbiturate 
anesthesia do not prevent the pulmonary edema 
although they occ'asionally alter the ty^pical 
pattern of events Analysis of edema fluid from 
one cat roxealed it {o be a transudate with no 
protein, indicating that an increase in pulmonary' 
capillary permeability is not the prime factor 
producing this ei^ma However, the fluid is blood- 
tinged in many cases and probably contains serum 
proteins that le^-fut of the capillaries after 
anoxia sets in J 

Secretion of mucin in response to sham feeding 
and histamine stiii^lation S A Komarox , Hxrrx 
Shax, Hebxixn Si^ft (by inxitation) Pels Re- 


search Institute, Temple University, School of 
Medicine Although it has been long recognized 
that mucin in solution is one of the principal con- 
stituents of acid gastric juice, (Babkin, B P , 
Am J Surg , 7, 498 (1929) , Canad Med Assn J 
28, 134 (1931), Webster, D R , and Komarox', S 
A , J Biol Chem , 96, 133 (1932) , Komarov, S 
A , J Biol Chem , 109, 177 (1935)) the mechanism 
of its secretion is little understood largely due to 
the lack of reliable quantitative methods for 
deterimnation of this substance With the aid of 
a newly developed method for mucin estimation, 
(S A Komarox', H Siplet, and H Shay , Feder- 
ation Proceedings, Vol 6, Ko 1, March, 1947) 
it has been possible to compare the secretion of 
mucin in addition to pepsin, acid and protein 
nitrogen under various conditions of gastric 
stimulation Experiments performed on three dogs 
with gastric fistulae and oesophagotonix demon- 
strated conclusively that sham feeding stimulates 
the secretion of mucin as effectively as it does that 
of acid and pepsin Furthermore, an analxsis of 
the curves for concentration and output of the 
major constituents shows each of them to behaxe 
independently, an indication that the respectixe 
sets of secretory cells respond in a selectixe man- 
ner to the same stimulus transmitted through the 
vagus nerves Experiments with histamine show ed 
that the parietal cells alone are stimulated by' this 
substance The output of mucin remained con- 
stant at the level of resting stomach secretion, 
while pepsin secretion in many experiments was 
actually inhibited 

Dermatomal autonomic activity in relation to 
segmental motor refles threshold Irx in IM Korr 
and Martin J Goldstein (by inxitation) Still 
Memorial Research Trust, Kirlsvtllc, Missouri 
Enduring differences in segmental reflex thresh- 
olds involving the spinal extensor motoneurons 
have been demonstrated in man (Denslow, J 
Neurophysiol 7 207, 1944) The low threshold 
segments appear to be those in which a relatively 
large portion of the motoneurons aie maintained 
in a state of facilitation due to chrome bombard- 
ment by impulses from segnientally related struc- 
tures (Denslow, Korr and Krems, Amer J 
Physiol 105 229, 1947) In the present inxesti- 
gation exidence has been obtained that the facili- 
tation extends to the cells of the intermediolateral 
column in the corresponding segments since 
measurements of electrical skin resistance indicate 
segmental differences in sweat gland activity 
which are related to the motor reflex thresholds 
Electrical conductivity of the skin of the back was 
measured in our subjects by a convenient modi- 
fication of the demiohmmeter Under the con- 
ditions of our ex-periments most of the skm of the 
back has a resistance of 5,000,000 ohms or more 
However, portions of dermatomes, and oc- 



{58 


FEDERATION PROCEEDINGS 


■casionallj entire dcimatomes, rol ited (o segments 
with reduced tinesholds Invc markedly reduced 
electrical icsistancc, often as low is 20,000 ohms 
The largest, most constant and most reproducible 
diflerenccs in skin conductnili, related to seg- 
mental motor refle\ thresholds, arc found in the 
midline, over or near the lertobiao Areas with 
reduced resistance are often Inpercsthctic and 
some may have the chaiacteristics of trigger areas 
It IS concluded that in segments with chronicallv 
reduced motor reflev thresholds, at least some of 
the preganglionic sjmpathetic neurons of llic 
same segments are also maintained in a state of 
facilitation 

Influence of unilateral adrenaiccfomj and 
s)mpathecfomy on homolatcral renal function 
J P Kniss, P II Futciilu and M L Goidman 
(introduced by n A SciiROgiiia) Dcjmrlmcnl of 
Internal Medicine, M ashington L nivcrstli/ School 
of Medicine, Saint Louis, Missouri In 1014 Cow 
reported that unilateral adrcnalcctomj caused 
inci eased e\cretion of urine bj the honiolateral 
kidney, he also described direct lascular connec- 
tions between adrenal and kidncj In 1019 Mar- 
sliall and Rolls leported that changes in renal 
function following unilateral adrcualcctom\ were 
occasioned by interruption of autonomic nones 
duiing adrenalectomy 

The e\cretion of watci, chloride, mannitol, and 
sodium para aniinohippuratc was studied in dogs 
under nembutal anesthesia with both ureters 
cathetenzed The excretion of all these sub- 
stances bj the left kidnei exceeded that bj the 
right kidnev in 3 dogs several weeks after left 
adrenalectomy and in 1 dog immediately after left 
adienalectomy Increased excretion of these sub- 
stances by the left kidnej was also noted in 2 dogs 
w itli intact adrenals several w eeks after left supra- 
diaphragmatic sympathcctomj and in 1 dog with 
intact adrenals immediately after the same opera- 
tion No similar diffeience in function of the 2 
kidneys was observed in 2 dogs several w eeks after 
bilateral supradiaphragmatic sj mpathectomy and 
left adrenalectomy 

Our results support the conclusion that unilat- 
eial sympathectomy and unilateral adrenalectomy 
produce the same effect upon those aspects of renal 
function which we investigated In most, but not 
all, instances, the increase in glomerular filtration 
rate (mannitol clearance) sufficed as a possible ex- 
planation for the increased excretion of watei and 
chloride by the kidney honiolateral to the site of 
the operation 

The adrenalin sensitivity of the denervated 
dog kidney W G Kubicek, R B Hakvex and 
F J Kottke Uniiersiti/ of Minnesota, Minneap- 
olis Renal plasma flow (RPF), glomerular fil- 
tration (GF) and filtration fraction (FF) were 
determined by means of para aminohippuiatc 


and creatinine clearance rcspccfively After con 
trol values wire obtained cpinepliriiie hydro 
(blonde (Winthrop) was administered by a con 
tinuous intravenous infusion at a rate sufficient to 
elevate the diastolic blood pressure approximateh 
25 mill Ilg In most instances 4 to G mgm of 
adrinaliiic per hour product d the desired results 
Naiist i and vomiting occurred in some cases if the 
adrdialiii infusion rate became excessive In dogs 
with normal renal nerves no significant change was 
noted in Rl’I , GF or FF Dogs with denervated 
kidncvs showed a marked reduction (40 to 50 per 
cent) in RPF and GF w ith no significant change m 
FF Iho data indicate that the dog with normal 
renal innervation can maintain a constant renal 
function during a large increase in arterial blood 
jircssure produced by the above procedure while 
the increased sensitiv ity to adrenalin in the dener 
vated kidney producesa vasoconstriction of greater 
proportion than the inertase in blood pressure 
This factor mav be of importance in connection 
with sv mpathectoniv in man 
Effect of sinus gland extract on the rate of 
phosphorylation of arginine Leoisr Kcstz (intro 
duced by Inw ix Sizr n) Irnold Biological Labora 
iorij, Brown Unucrsity Main ty pcs of inv cstiga 
tion liavc demonstrated the endocrine nature of 
the crustacean sinus gland An inv cstigation of the 
effect of Cray fish sinus gland extract on the rate of 
transfer of phosphate from adenosine triphosphate 
to phosphoargininc by muscle homogenate was 
made Homogenates prepared from the abdominal 
muscles of crayfish were pre incubated with an 
aqueous extract of sinus gland, then incubated vv ith 
a substrate containing arginine and adenosine tri- 
phosphate in carbonate buffer at pH9 Magnesium 
chloride and potassium chloride w ere also added 
The control experiments contained all components 
except sinus gland extract A.n acceleration of 
phosphate transfer from adenosine triphosphate to 
arginine of the ordei of two to four times occurred 
in the presence of sinus gland extract 
Effect of lactogenic hormone on estrogen re- 
sponse of immature rats Annette LvBeele (bv 
invitation) and Richard Tislow Biological lie- 
search Laboj atones , Schcring Corporation, Bloom- 
field, A^eiu Jersey When lactogenic hormone (pro 
lactin) was administered to immature rats in which 
coipora lutca had been induced bv the adminis 
tration of human chorionic gonadotrophin, no 
vaginal cornification was produced by an otherwise 
effective dose of estradiol benzoate 

A study of the ankle jerk in myxedema Edward 
H Lavibert, Luis 0 Mederos (by invitation) 
and Mavus P Kelsex (by invitation) Sections on 
Physiology and Medicine, Mayo Clinic and Mayo 
Foundation, Rochestei, Minnesota The strength 
and duration of the tap on the tendon, muscle ac 
tion potential and musculai tension have been le- 
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corded simultaneouslj m stud\ nig the ankle jerk 
of 20 normal subjects and 25 patients with m 3 '\e- 
denn The duration of the contraction and relaxa- 
tion phases of the muscle response n ere 0 14 (0 11- 
0 19) and 0 33 (0 19-0 49) seconds, respectively, 
in normal subjects {BiVIR -f4 to —12), but were 

0 23 (0 19-0 28) and 0 74 (0 43-1 09) seconds, 
respectively, in mj xedema (BMR —16 to —39) 
The duration of contraction w as generallj inversel j 
proportional to the BMR It decreased as BMR in- 
creased in hjpothyroid patients gixen desiccated 
thj roid It increased as BMR decreased in patients 
del eloping myxedema folloii mg administration of 
radioactive iodine The total latent period (0 035 
seconds) and the contour and duration of the 
muscle action potential acre not significantly 
different in myxedema and normal subjects Hoii - 
ever, the duration of a single muscle tiiitch fol- 
loning direct electrical stimulation nas greater 
in mjxedema than in normal subjects The tem- 
perature of the muscle in m\ xedema nas 0 5- 

1 0°C loner than that in normal subjects, but it 
n as necessary to reduce the temperature of normal 
muscle approximately 10°C toslon its response to 
the degree found in myxedema Furthermore, the 
ankle jerk in myxedema differed from that of nor- 
mal muscle cooled to 25-2S°C in that (1 ) the action 
potential nas not prolonged as it nas in cooled 
normal muscle, and (2) a “shoulder” was promi- 
nent in the relaxation phase of the response of 
my xedema muscle, but not in cooled muscle 

Studies on the nutritional effects of heated fats 
A Lxve (by' invitation) and \ C Ixi Dept of 
CUmcal Science, Untv of Illinois College of 
Medicine, Chicago The iiork of several investi- 
gators suggests that fats heated at high tem- 
peratures are nutritionally harmful and may be 
carcinogenic The following experiment nas de- 
signed to study the effect of heated fat as com- 
pared to unheated fat on the nutrition of rats 
Tuo diets composed of a homogeneous mixture of 
bread, milk and lard nliich in one diet nas heated 
to 350°C for thirty' minutes and unheated in the 
other diet u ere fed to y oung adult i\ lute rats Four 
synthetic diets, tiio adequate foi rat nutrition, 
the fat content of one being heated (350°C for 30 
min ) and two diets high in fat (43%) and low in 
protein (8%) one of uhich contained heated fat 
Mere fed to four groups of rats Weekly body 
n eight and daily food intake u ere recorded, and at 
intervals animals from each group nerc killed, 
tissues taken for histological studv and total fat 
determinations run on livers There is little 
difference in food intake betvv eeii lats on unheated 
and heated fat with the bread, milk and lard diets, 
both groups show skin lesions and eve signs sug 
gestiv e of vitamin A deficiencv On the sy ntlietic 
diet, the gioup eating the “adequate heated fat 
diet” ate slightly loss and bodv weight curve is 


slightly below the "unheated fat group” In the 
group eating high fat which has been heated, the 
food intake and body w eight curv e are below the 
group eating the same diet with unheated fat con- 
tent These studies are being continued 
Cyclic changes in the respiratory center M G 
Labrabeb and Robert Hodes Johnson Founda 
lion, Uniiersilij of Pennsyhama Progressive 
changes m the respiratory centers, occurring 
during the respiratory cy cle, w ere tested by affer- 
ent impulses over the superior laryngeal nerve In 
several experiments the minimum numbers of 
afferent volleys required to stop inspiration 
were determined at various times during inspira- 
tion Thus measured, the threshold for stopping 
inspiration fell linearly from early in inspiration 
to reach zero at the end of inspiration Thus 
changes which normally terminate inspiiation 
dev'elop progressively throughout inspiration, and 
follow a simple time course In other experiments 
constant numbers of afferent v olley s w ere initiated 
at x'arious times during expiration, the delay 
caused in the next inspiration was observed The 
maximum delay resulted from afferent volleys 
initiated just before the normal start of inspiration 
Delay s due to afferent volley s earlier in expiration 
were expressed as percent of the maximum delay , 
in animals breathing at widely different rates 
Delays due to afferent V'olleys one second before 
the end of expiration w ere smaller fractions of the 
maximum, the shorter the animal’s natural expira- 
tory pause Delays due to afferent volleys at the 
start of expiration w ere alway s betw een 39 and 47% 
of the maxamum, with no consistent change with 
duration of expiration This constant reduction in 
inhibitory' effect, during a time equal to one ex- 
piration, may be explained by assuming equal rates 
of decay for a) the central effect produced by af- 
ferent impulses and b) for inhibitory effects w hich 
normally develop during inspiration and subside 
during expiration This further suggests some 
mechanism in common for the two effects 
Estimation of the rate of antidiuretic hormone 
secretion in normal man Henbx D Lauson, 
Howard A Edbr (by invitation), Frarcis P 
Chinabd (by' invitation), George C Cotzias 
(by invitation) and Roger L Greif (by invita- 
tion) Hospital of the Hod cfeller Institute for 
Medical Research, New Yorh, A’' F From studies 
on dogs with experimental diabetes insipidus, 
Shannon (J Exp Med 76 387, 1942) concluded 
that the normal rate of secretion of antidiuretie 
hormone in intact 10 to 15 kg dogs is equiv'alent to 
the intrav enousadimmstmtion of from 1 to 5 milli- 
units of pituitrm per hour In order to make the 
same kind of estimate in a normal 70 kg man, the 
endogenous secretion of antidiuretic hormone was 
inhibited by rapidly drinking 1500 ml of water 
and the inhibition maintained for 8 hours bv drink- 
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jng ^ater in volumes equal to the uniic output 
After a 2 hour control period of slcadj’ maMiiial 
diuresis, commercial Pitressin uas infused in- 
travenously at the constant rates of 7 5, 1C 1 and 
SO milliunits per hour during 3 conseeutivo 2 hour 
periods On anothci da^ undei the same regimen, 
333 milliunits per hour vere administered for 2J 
hours The endogenous creatinine U/P ratio (mine 
. coucentration/plasma concentration) vas taken n<, 
the index of renal tubulai nater rcabsorption 
Assuming tliat after hours of constant infusion, 
equilibrium has been attained betneen the rate of 
Pitressin inflow and the rate of its rcnio\al from the 
blood, the U/P ratio during the next Inlf hour 
measures the lenal i espouse to the given infusion 
rate For the rates of 0, 7 5, 10 4, 50 and 333 milli- 
units per hour, the follow ing U/P ratios w ore found 
at equilibrium 7 2, SO S, 13S, 1S3 and 131, respet 
tivelj Perkg bod^ w eight , these rcsultsaretssciN 
tially the same as obtained bj Siiannon in dogs with 
diabetes insipidus 

High protein diets and testosterone propionate 
as related to plasma and Iner proteins in rats 
Jaxies H Leathem Bureau of Biological Be 
search, Rutgers Umicrsity, \cw Brunswict , \cio 
Jersey The influence of a high protein diet on 
adrenal size and function has been studied in adult 
and young rats ovei a 20-25 da^ period Diets of 
78% casein or lactalbumin were the high protein 
diets used w hereas diets of 18% protein or fox chow 
were considered as control diets Bod^ weight lO' 
crease was retarded bv the high protein diets, an 
effect which was more pronounced in adult rats 
the use of lactalbumin A modest hj pertrophj of 
the adrenals was noted and a significant increase 
in kidney and liver weight was obtained If the 
plasma protein concentrations are used as a cri- 
terion of adrenal function then the modest adrenal 
hjpertrophy noted did not alter function This is 
indicated by the fact that total plasma protein, 
albumin and globulin concentrations were not in- 
fluenced by diet although NPN was increased bj' a 
high protein diet The increase in liver size, how - 
ever, w'as accompanied by an increase in total 
liver protein in the body and an increase in protein 
percentage of the drj w eight Water content of the 
Ever was not changed Since testosterone propio- 
nate IS known to cause urinarj Nj retention, the 
effect of this androgen in combination with xmried 
diets was studied Testosterone propionate (Peran- 
dren, Ciba) was administered three times weekly 
in dosages of 1 0 mg This amount of androgen did 
not influence organ weight, plasma protein con- 
centrations or liver protein content 

The effect of intravenous sodium cyanide on the 
electrocardiogram Alfred Leimdorper Deparl- 
mcnl of Psychiatry, Umieisity of Illinois In- 
travenous injection of NaCN (0 2-0 8 mg /kg ) 
causes prompt, brief, reflex slowang of the heart in 


( it, moiikci and man In (he cat this depends on 
the carotid bodies and vagi During the first slow- 
ing, high take off wax cs, similar to those seen in the 
acute stages of coronnrx occlusion, appeared in the 
cat alone V second slowing, with increased TP 
and P-ll interxalb, follows With toxic doses m the 
cat (0 9-2 1 mg /kg ) this passes into extreme 
bradj cardia and arrhj t hmia Therealsoappeared in 
cat, monkey and man increased amplitude of T 
waxes and elevation of &-T segment These and 
other typical anoxic changes xaried with the dose 
of KnCN With tlic largest doses in cats signs of 
myocardial failure appeared in the form of sexerc 
arrhx thmias, a-x and intraventricular blocks, 
extreme low xoltagt, xcntricular flutter and fibril 
lation 

Elcctroenccphalographic analysis of action of 
nmidonc, morphine and strychnine on the central 
nervous system Aniiin Eeixidoiuer Dcpnrt- 
inent of Phnrmacologu, Uuiiersity of Illinois, Col 
lege of Medicine, Chicago In cats, aiiiidone HCl 
induces changes in the clcctrocnccphalognm 
(EI^G) (of the pirictal ind occipital lobes) with 
3 ingm /kgm of body x\ eight ix , there appear 
tnnsiforx diphasic spikes alternating with a de- 
crease in frequemx After the ix injections of 
larger doses (IS mgm per kgm oxer a period of 
65 hours), transitory , liigh xoltagc, high frequency 
discharges, indicatix c of seizures, occur Following 
the initial change, the control actixity returns 
kfter the i x injection of still larger doses (22 5 
mgm per kgm within C) hrs ), the clectricalactn- 
ity of tlie brain is abolished Xo clianges in (he 
elect rospiDogram arc obtained In cats, morphine 
sulfate (5 mgm /kgm , subcut ), pioduccs a slight 
transient increase in the frequency of the EPG 
The 1 V injection of large doses (40 mgm per 
kgm ), induces a great decrease in the frequency 
and X'oltage of the EEG, after the additional i x 
injection of 40 mgm per kgm , about an hour later, 
the brain waves disappear The injection of mor- 
phine rarely produces the appearance of diphasic 
spikes in the EEG and occasionally the occurrences 
of tetanic waves in the clectrospinograni In cats, 
strychnine sulfate (0 5 mgm /kgm subcut or 
1 x' ) produces a burst of tetanus xx ax cs in the 
clectrospinograni The i v injection of large doses 
(2 5 mgm /kgm ) evokes characteristic diphasic 
spikes in the EEG Section of the spinal cord show s 
that tetanic waves arising from different paits of 
the spinal cord and the spikes in the EEG arc in- 
dependent in origin 

Auditory and visual areas of the cerebral cortex 
of the rat D H LeMessurier (introduced by 
C N Woolsex) Dept of Physiology, Johns Hop- 
kins University, School of Medicine, Baltimore 5, 
Md The evoked potential method has been used to 
define the auditory and the xnsual areas of the rat’s 
cerebral cortex The potential changes produced 
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in the Lorte\ cither b\ photic stimulation of the 
ej e or by click stimulation of the car are \ er 3 large 
and may range from 1500 to 2500 microvolts under 
prolonged pentobarbital anesthesia The mam 
auditory area, centered over Krieg’s area 41, is 
approviniatelj 4 mm wide dorsov entralh and 
about 5 mm long antero posteriori} There is also 
another area ivliioh can be activated bv sound 
This appareiitlj corresponds to Tuntun’s third 
audiforj area It is closelj related to the face sub- 
div ision of somatic area IL (see Woolse} , and Le- 
Mcssurier, this issue) The v isual area corresponds 
approximate!} to Krieg’s areas 17, IS and ISa 
Both eyes project to this area, but the responses 
evoked by stimulation of the ipsilateral eve are 
large onl} in the central part of the field activated 
b} the contralateral ev e There is a slight degree of 
overlap between the visual and auditor} areas 
posteriorly Both areas overlap somenliat the 
adjacent portions of the somatic areas Whether 
these overlaps mean anatomical intermingling or 
result from the method has not been decided In 
anv case there is no cortex between the various 
receiving areas w hicli could constitute au} appre- 
ciable associational cortex The nature of the ov cr- 
lap encountered does not suggest that associativ e 
functions are subsen ed b} the ov erlap 
The secondary blood pressure rise and tach}- 
cardia occurring after the injection of epinephrine 
R Level (introduced b} S Rodbard) From 
the Cardtovascitlar Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois We have 
observed that during the course of the pnmarv 
pressor action of large doses of intravenous epi- 
nephrine, injected in trained unanacsthetized dogs, 
a secondary rise in blood pressure of the order of 
75/75 mm Hg above the primar} peak ma} occur 
The entire secondar} rise in pressure occurs within 
a beat or two, and it is followed immediatelv bj a 
paroxysm of ventricular tach} cardia w hich luav 
persist for a few seconds or for ns much as two 
minutes The incidence of the occurrence and the 
duration of this effect seen with various doses of 
epinephrine is given in the table 


Epinephrine 

injected 

Animals with 
secondarj rise 

A\ erage rise 

Duration of 
tach> cardia 

f»g I 

% 

rrm Bg 

sec 

0 01 1 

0 

0 

0 

0 1 

22 

G3 

32 

0 5 

50 

60 

32 

1 0 

75 

QG j 

ns 

2 0 

SO 

78 

135 


The effect is inhibited bj atropine, dibenamine 
or by pentobarbital anaesthesia It is partiallv 
inhibited b} morphine 

Chemical and physiological changes during 
water tolerance tests in patients with cirrhosis 


Stephen Leslie (bv invitation), George H 
Stueck, Jr (b} invitation), Harold M Shorr 
(b} invitation) and Elaine P Ralli Department 
of Medicine, New Yorl Unaersitij College of 
Medicine Water tolerance tests were done in 
patients with cirrhosis of the liver, both with and 
without ascites, and in normal subjects The tests 
were done b} administering 1500 ml of tapwater 
orall} The plasma vmlume was determined prior 
to the test Blood and urine samples were taken 
at intervals during the tests The hematacrit, 
total protein, albumin, globulin, sodium and 
chloride w ere determined on the serum The rate 
of urine flow wasaccuratelv determined by collect- 
ing the urine by catheter and the specific gravity 
and the chloride content were done on the urine 
samples To rule out the effect of intra abdominal 
pressure on the rate of urine flow some tests were 
done on the same patient both before and after a 
paracentesis In other patients repeated tests w ere 
done during periods w hen ascites was present and 
when ascitic fluid had ceased to reaccumulate 
The results show ed that in patients with cirrhosis 
of the liver there is a marked retardation of the rate 
of urine flow w hich occurred ev en w hen there was 
no evidence of ascites The plasma volume as de- 
termined b} the d}e method was increased m all 
of the patients During the test the chloride con- 
tent of the serum fell regularlv The other frac- 
tions determined showed certain variations which 
will be presented 

The path of suppression in the spinal grey mat- 
ter Jerome Y Lettvin (introduced by W S 
McCulloch) Department of Psychiatry, Umier- 
sity of Illinois In the cat’s spinal cord, soaked in 
nembutal in situ to prev ent transv naptic activity , 
impulses evoked by electrical stimulation of the 
bulbar reticular suppressor mechanism were re- 
corded on one occasion from the medial internun- 
cial pool of the v'entral horn, and regularly from the 
lateral portion of the intermediate pool of internun- 
nials Even w ithout soaking in nembutal, they hav e 
nev er been found in anv other position in the spinal 
grev Stimulation in this lateral portion of the in- 
termediateinternuncial pool with 30 micro amperes 
completelv inhibited the knee jerk Pick up and 
stimulation of cord were through concentric bi- 
polar nucroelectrodes separated less than half a 
millimeter Their jiositions were histologically de- 
termined by Dr R S Snider 

The disposal of intravenously administered 
amino acids by normal, hepatectomized, depan- 
creatized and hyperthjToid dogs R Levine and 
K G ScHNEEBERG (by invitation) Department of 
Metabolism and Endocrinology, Research Institute, 
Michael Reese Hospital, Chicago, Illinois Dogs 
under morphine sedation, were injected intrav e- 
nouslv with varying amounts of ammo acids at a 
constant rate for 2 hours A.mino acid and urea 
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le^ els were followed in the blood and mine for G-S 
hours, beginning with a control period of one hour 
During the e\periincntal period the total extra ni- 
trogen excretion amounted to S-12% of the amount 
administeied 88-92% of the ammo acids injcrted 
were retained Neither the livei iioi the pancreas 
seem to be necessai} during (his phase of amino 
acid assimilation Pretiealment with (hjroxine did 
not increase the N excretion during this period 
over the values in the normal animal 

Quantitative examination of scnsibilitj in pe- 
ripheral nerve injuries F II Imvviv 'J he Periph- 
eral Nerve Study Center, Hasp of the L mt of 
Pennsylvania Threshold examinations for return- 
ing sensitivity following nerve injuries b\ means 
of V Frey’s hairs and Head’s algcsimetci arc satis- 
factorjmslongas improvement IS progressing How- 
ever, the results become i pun oral when no mv- 
piovcment of thieshold values is iiipiienl thiee 
months after the last examination Ihe (onclusion 
might be drawn that the nerv e had met an obstacle 
and should bo exploied surgicdlj Yet, threshold 
determination is onlj one panmetcr of functional 
return of sensitivitj The number of touch and pain 
fibers w Inch at a giv'cn time have made contact vv ilh 
their peripheral end oigans is another Careful 
sensoty examination requires 1) counting of the 
number of touch and/or pain points pei cm", pres- 
ent in a previousl}' anesthetic and analgetic area, 
and 2 ) their threshold in terms of grams of pressure 
To give a practical example In the analgetic area 
of an injured radial nerve on the back of the hand 
one pain point p/cnF was discovered on schedule 
after nerve suture These points felt pin prick 
under 8 g of pressure Three months later, the 
threshold was still 8 g, and the patient seemed to be 
doomed for another operation Fortunatelj', count 
of the pain points show ed that their number had 
inci eased from l/cm= to 20/cm" indicating that 
manj more nerve fibers had arrived in the skin and 
made contact w ith their end organs, although their 
matuntion had lagged behind The operation was 
called off and the continued progress of recovery 
justified the decision 

Nature of increased serum ;8-gIobulin content in 
malignant hypertension and diabetic retinopathy 
Lena A Lewis and Irvine H Page Research 
Division Division of the Cleveland Clime Founda- 
tion, Cleveland, Ohio A consistent, absolute and 
relative increase of plasma /3-globulin concentiation 
has been found by" electrophoresis of samples fiom 
patients suffering fiom malignant hypertension 
(Lewis and Page) and from diabetic retinopathy 
(Lewis, McCullagh and Schneider) Since this ab- 
normality of electrophoretic pattern might arise 
from an increase in lipid loosely bound to /3-globulin 
and migrating therewith, post-absorptive samples 
of serum from such patients w ere re-exanuned after 
cold acetone and ether extraction (Bhx) Electro- 


phoresis was done using jihosphatc buffer pll 7 8, 
ionic strength 0 PSfi The total protein concentra 
tions were nbov c the lower limits of normal 
As was expected, extraction decreased the area 
of the /? globulin peak However, the relative con 
(cntration of d globulin after extraction was con 
siblcntlj greater in sera from cases of malignant 
hjperfension and diabetic retinopathy than in nor 
inal sei i after or even before extraction In hpid 
extracted sera from normal subjects, the d globulin 
area rciircscnts 12 0 to 15 I (mean 13 0) per cent of 
the total protein shadow ,w hilein patients suffering 
from m ilignant by pcrtension the range of p globu 
lin after extraction ranged from 1C 1 to 32 8 (mean 
20 2) per tent of total 1 hese forms of cardiovascu 
Inr disc iscnrc tlu ri fore shown to be associated with 
an increase in serum /S globulin content which is 
not due to loostU fioiind bjnd AUfiough mcrcabcd 
thymol turbidity has lain related to high concen 
trations of globulin in liver disease, thymol (iir 
bidity was not nun iscd in the form of In per ^ 
globulmcmia iimlcr •'tiidv 
Adenosinctriphosphatnsc (ATP-asc) in none 
B Libet Dept of Physwloyii, The Lnncrsity of 
Chicago It is concciv iblc that a basu feature of 
nerve iminilse conduction, the permeability change 
in the membnne, depends upon a structural change 
in cert iin nicmbninc proteins If the latter rcscni 
blc the myosin system of muscle, they should bo 
associated with VTP asc activity To test this by 
pothcsis, measurements were made of the ATP aso 
activity of the axoplasm, extruded from cleaned 
giant axons of the squid Loligo pcalii, and of the 
remaining sheath portion With the tissue homo 
genired in 0 58 M IvCl,and the activity mcisurcd 
in 0 58 M KCl, 0 003 CaCl-, v cronal bufTer (pH = 
7 4) and 0 003 AI VTP, axoplasm splits phosphate 
from ATP at the rale of about 0 2 microgranis 
P/mg wet weight in 30 minutes at about 26 5°C , 
while the ax crage figure for the sheath is 19, about 
100 times ns much ' Not only' is the ATP asc acti' 
ity of the nerv c fiber almost exclusiv elv confined 
to the sheath portion, but the latter has an activity 
cv'cn greater than that of squid muscle Contrary 
to the case of cholinesterase (D Nachmansohn A 
B Meyerhof, J Neurophysiol , 1941, 5 348-361), 
ATP-aso is not more concentrated in the optic gan- 
glion than in the axon sheath Nerx'e ATP-ase also 
resembles vertebrate muscle ATP-ase in its sub- 
strate specificity and in its scnsitivutv' to Ci con- 
centration, though it IS considerably' less sensitive 
to sulfhydiy'l poisons Alore purified preparations 
of ATP ase from nerve tissue will permit a fuller 
compaiison of the phy'sical and chemical properties 
of this enzy'mc w ith the my osin-ATP-ase sy stem 
Effect of stretch on membrane potential in frog 
muscle G Ling (introduced by' R W Gerard) 
Dept of Physiology, The Unnersity of Chicago 
The prev'iously' described technique (Graham and 
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Gerard, J C C P 28 99, 1946) for measuring the 
membrane potential of a single muscle fiber by in- 
serting a micro electrode has been improved with 
a capillarj electrode of smaller diameter (app 1 m 
1 d , 3 n o d , measured 5 /i an ay from the tip) and 
gentle taper, the single fiber resting potential of 
frog sartorius is found to be higher and more con- 
stant For nearly 200 fibers from 20 muscles, the 
average is 77 5 ± 4 7 mv , maximum, 90 mv , mini- 
mum, 60 mi Stretching of striated muscle has been 
reported to effect heat production, respiration, pH, 
excitabilit} , action and demarcation potential, etc 
It was anticipated that stretch would alter the 
membrane potential Measurements on manj fibres 
from some tnent 3 ' muscles, honever, shoned no 
significant differences betn een values obtained ob- 
tained before, during or after stretching muscles to 
length between 115 and 170% of the unstretched 
lalue This is true ei en though muscles stretched 
to 170% remain some 10% longer than normal n hen 
released 

Effects of protein and fluid consumption upon 
plasma volume and circulating protein in the rat 
Richard AV Lippman, (introduced by T Addis) 
Department of Medicine, Stanford University 
School of Medicine Eats v ere fed upon diets i\ hich 
varied from 3% to 77% in protein content, and con- 
tained variable quantities of fluid and salt At the 
end of the experimental periods, 17 hours and 7 
davs, blood and plasma volumes v ere determined 
b\ a dye method, and total serum protein nas de- 
termined b 3 the biuret method Total circulating 
protein nas calculated from the measured data 
Results were compared n ith normal for rats of the 
same size, as previously reported, in order to avoid 
errors inherent in surface area caleulations Changes 
HI blood and plasma volumes n ere in no instance 
striking Fluid diet with added salt produced a 
transient 10% increase in plasma volume Blood 
V olumes M ere increased onl 3 in groups which lost 
Height during the experiment, and then m such 
proportion as Hould be expected from the relative 
stabilit 3 of the total erythroev te mass over short 
periods The high protein diet produced onl 3 slight 
increases in blood and plasma volumes, and onl 3 6% 
increase in total circulating protein, at the end of 7 
davs All protein deficient diets reduced total cir- 
culating protein 16-20% at the end of 7 da 3 s The 
apparent contradiction beta een our data and that 
of Metcoff, Favour and Stare (J Clin Invest 1945, 
24, 82) IS due to their mode of expression in terms of 
“unit” function per 100 sq cm , as the lines relat- 
ing blood and plasma volumes and total circulating 
protein, to surface area in the normal rat do not 
intercept either axis at 0 

Two fractions of specific cholinesterase present 
in normal mouse brain J IM ax ii eld Little De 
parimeni of Physioloqy and Pharmacology, Bowman 
Giny School of Medicine of II aic Forest College, 


Winston Salem, North Carolina Mouse brain 
homogenate [NaHCO, buffer, pH 8 5] was centri- 
fuged The supernatant had 15-20 per cent and the 
resuspended precipitate had 80-85 per cent of the 
cholinesterase activitv of the unccntrifuged ho- 
mogenate The supernatant from a distilled water 
homogenate [pH 6 8] contained 90-95 per cent of 
the uncentrifuged activit 3 Adj ustment of distilled 
water homogenate to pH 8 5 b 3 NaOH diminished 
the supernatant activut 3 due to enz 3 me destruc- 
tion , var 3 ing the NaCl molarit 3 up to 0 075M be- 
fore centrifugation resulted in a shift of activit 3 
from supernatant to precipitate, be 3 ond this there 
was no further change 

The activity pattern of the supernatant and pre- 
cipitate fractions was that reported for specific 
cholinesterase with the following substrates 
[0 015M] acet 3 lchohne, acet3l-;3-meth3lcholine, 
proplon 3 lcholine, benzo 3 dcholine and ethyl butyr- 
ate There was no significant difference in the ac- 
tivities of the two fractions with acetylcholine 
w hen tested at pH 6 5,7 0,75 and 8 0 [optimum 
pH 7 5] Incubating the supernatant and precipi- 
tate fractions obtained b 3 centrifuging a distilled 
water homogenate made 0 15M with NaCl resulted 
in the followung respective changes expressed as 
per cent of the activity of the unincubated fiac- 
tions 60°, 15 minutes — 0 per cent, 0 per cent , 53°, 
15 minutes — 86 per cent, 93 per cent, 30 minutes — 
80 per cent, 72 per cent, 45 minutes — 78 per cent, 
50 per cent, 60 minutes — ^76 per cent, 33 per cent 
Mouse brain contains two fractions of specific cho- 
linesterase, one of which is precipitated from a 
water homogenate at a NaCl nio]arit 3 ’- of 0 075 or 
greater The tw o fractions differ in their heat labili- 
ties 

Action of antacids in the human stomach, Re- 
sults with zirconium phosphate A Littman (b3 
invitation) and M I Grossman Dept of Clinical 
Science, Univ of Illinois College of Medicine, 
Chicago To stud 3 the effect of antacids on the 
volume of the gastric contents as well as on acid 
concentration a new technique was devised Fol- 
low ing histamine injection and introduction of ant- 
acid into the stomach tube, aspirations w ere made 
bv the method introduced bv Bloomfield and 
Keefer for stud 3 of the gastric secretor 3 response 
to the alcohol test meal The gastric contents w ere 
aspirated completel 3 at 10 minute intervals, the 
volume measured, and all but a 10 cc sample 
promptlv returned to the stomach The usual pH 
and “free” and “total” acid determinations were 
made on the samples The effects of a thixitropie 
aqueous suspension of zirconium phosphate and 
aluminum hvdroxide gel were compared, using 100 
cc volumes of each In patients having a largo acid 
output follow ing histamine in control experiments, 
aluminum gel was shown definitelv to be superior 
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In patients Iming Ion acid response diflcrcnccs 
were small It was thus shonn that evaluation of 
the efficiency of gastric antacids by such a method 
requires consideration of the levels of acid output 
in control experiments as related to the dose of 
antacid used in the tests 

“Cortical instability ” a studj of frequenej 
effects Robert B Limncston (bj’ imitation) and 
John F Fulton Labi/ of Physiology, 1 ale L «»- 
vcrsity School of Medicine, \cw Haven, Conn T 
Graham Broun and C S Sherrington (Proc Roy 
Soc 1912, B85 250-277) and V S F Ley ton and 
C S Sheriington {Quart J Expci Physiol 1917, 
11 135-222) called attention to the “instabilitj ” 
of single cortical points in the motor area Rc])eatcd 
stimulation of a single point sometimes gay c inhibi- 
tion, sometimes facilitation, reyersals of response 
yyere also encountered, i c the same iioint might 
give flexion of a digit at one time and extension the 
next E P Boy nton and iMarion Ilincs ( Inicr J 
Physiol 1933, 106 175-1821 stimulated a cat and 
tyyo macaques and reported eyidencc that the “in- 
stability” of the motor cortex y\ns related to the 
frequencj' and intensitj of stimulus P Bailej and 
G von Bonin {Trans liner \ enrol Issn 1946, 
S9-93) noted that no facial movements could be 
obtained from the monkey face area yyhen stimu- 
lated at verj' loyy frequencies and that at these fre 
quencies only movements of the tongue and y ocal 
cords yy ere evoked 0 Wyss (7 ^ citrophysiol 1947, 
10 315-320) proy'oked different central responses 
by stimulation of the xagus nerve in the monkey 
at different frequencies F Nulsen (personal com- 
munication) observed that alteration of frequency 
of stimulation of the anterior cerebellum changes 
response of cerebrallj^ induced movements from 
inhibition to facilitation as the frequency scale is 
ascended We have obsery^ed that frequency of 
stimulus IS an important factor in eliciting au- 
tonomic responses to stimulation of the frontal 
areas in monkej s and man A sj stematic study of 
certain cortical areas has been undertaken to learn 
the frequency range for different responses in rela- 
tion to the different functional modalities of the 
particular cortical area 

Potentials of dorsal roots and related phe- 
nomena Daxud P C LLOinandA K McIntire 
(by invitation ) Laboratories of The Rockefeller In- 
stitute for Medical Research, New York Potentials 
have been recorded in stimulated and adjacent 
dorsal roots In an adjacent root, there are five 
consecutive deflections, onlj the last of yyhich has 
achieved recognition as the so called dorsal root 
potential The first three (D R I, II and III) are 
an inverse electiotonic lecording of the triphasic 
intramedullary spike potential of the travelling 
afferent impulses (negative, positive, negatiy^e at 
the central root lead) D R IV is positive, and 
overlapped bj D R V, yyhen cleared from it by 


nsphjxin D R IV relaxes exponcntiallj to half 
value yyithin 3 msec D R V is the familiar dorsal 
root negativity of Barron and Matthews In a traits- 
nulling root, the spike potential is diphasic, fol 
loyyed bj a negative potential of complex origin 
The components have differential susceptibihtj to 
asploxia They are the after-potentials of the 
afferent fibers, a negative potential similar to the 
positiv c D R IV of adjacent roots, and a negative 
DR \ Since the central projections of afferent 
fibers arc iiiutuallj parallel, an E M F generated 
bj them must record clcctrotonically yyith opposite 
sign in transmitting and adjacent roots D R IV, 
therefore, is referable to afferent fibers, and must 
be an clcctrotonie extension of the potential of ter- 
minating collaterals D R V, of identical sign in 
transmitting and adjacent roots, must arise bejond 
the afferent fibers Ihc negative cord potential has 
has tyyo components, dissociable bj asploxia The 
more resistant of these is tcmporallv identical yyith 
D R R It maj he accounted for bj a floyy of cur 
rent from the patent afferent fibers to the active 
collaterals Positiv c rord potential and D R Vare 
tcmjiornlli identical 

Glomerular filtration rate in the adrenalccto- 
mlzcd, salt fed rat V D Lotsteicii (introduced 
bj R F Pitts) Department of Physiology, Sijra- 
cure L niicrsiti/ College of Medicine, Syracuse, Acts 
I orl Folloyying clearance determinations in the 
intact animal, the kidnej can be removed and iso- 
lated biochemical systems studied by tissue me- 
tabolism techniques The rat is a suitable animal 
for this tj pe of stud^ -Vs a prclirainarj to such 
studies it was ncccssarj to compare the rate of 
glomerular filtration in normal and adrenal insuffi- 
cient rats Twelve ad libitum fed controls, twelve 
adrcnalcctomizcd and six pair fed controls were 
studied The creatinine clearance was used to meas- 
ure glomerular filtration rate Vfter allowing all 
animals a three day acclimatization period on a 
“calf meal” diet, twelve rats were adrenalecto- 
mizcd During the next tw o w eeks records of body 
w eight and food consumption w ere kept dailj on all 
animals, and the adrenalectomized w ere allow ed 1% 
sodium chloride to drink Creatimne clearances 
were done during the third week when the adrenal 
insufficient animals w ere fully recovered and had 
established equalitj of bodj w eight with their con- 
trols It was found that glomerular filtration rate in 
the salt maintained adrenal insufficient rats was 
within the same limits as that of the normals (Ad 
lib fed controls av eraged 731 cc /lOO gram/min , 
adrenalectomized av ei aged 901 cc /lOOgram/min , 
and the pan fed controls averaged 840 cc /lOO 
gram/min ) 

Heat loss and blood flow in the feet L Lovl (bv 
invitation) and H C Bazltt Depai tnient of Phys- 
iology, University of Pennsylvania Philadelphia, 
Pa Daily measurements of the heat loss of the foot. 
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blood flow and skm temperature have been made on 
tno subjects In mg m a controlled temperature 
room for periods up to tn o w eeks T\\ o conditions 
(appro\miateh 33°C and 21°C ) uere used during 
the summer and again during the vinter During 
nnj single exposure to one tempemture the onlj 
gradual change nas in the temperature distribution 
along the foot There were, honexer, considerable 
differences between three different periods of expo- 
sures to heat at different times of the year The 
cxaporatn'c heat loss decreased after exposure to 
cold and there w ere associated changes m skin tern 
peratui e, non evaporatix c heat loss and blood flow 
It has been possible to estimate the amount of heat 
lost from the foot as a percentage of the heat loss of 
the entire bodj The area of the foot amounts to 
about 0% of the bodj surface From this area 3 5% 
of the heat w as lost in the cold and 6 5% in the heat 
It has been found that New ton’s law of cooling does 
not applj to the foot For an equal temperature dif- 
ference between skin and air about twice as much 
heat was lost in the heat as in the cold This can be 
attributed either to a roughening of the skin in the 
cold, or to the change in temperature distribution 
alreadj mentioned, since conxectne heat loss is 
affected bj the curvature of the surface 
The effect of previous carbohjdrate deprivation 
on the carbohjdrate metabolism of isolated mus- 
cle Knud Luxdbaek (bj invitation) and James 
A F Stevenson (bj invitation) (Introduced bj 
C N H Long) Dept of Physiological Chemtslry 
and Lnby of Physiology, i ale Umv School of 
Medicine, \cw Haven, Conn Following starvation 
or carbohjdrate deprivation the administration of 
carbohjdrate reveals an impaired sugar tolerance 
and a v erj small or no increase in the respiratorv 
quotient The previous carbohj drate intake alone, 
not the total caloric intake, is the important factor 
in producing this state To inv estigate the capacitv 
of the peripheral tissues to handle carbohydrate at 
this time the isolated diaphragm of the rat was 
used For two to three weeks one group of adult 
female rats was given a carbohv drate free diet 
(S0% fat, 20% protein bj calories), and a second 
group a diet composed of 70% carbohj drate, 10% 
fat and 20% protein Both diets contained adequate 
supplementarj nutrients At the end of this period 
the glucose uptake and glj cogen svnthesis were 
measured in the isolated diaphragm bj incubation 
for three hours m a modified Krebs Henseleit so 
lution containing 200 mg % glucose There was no 
significantdifferencem theamouiitof glj cogen sv n 
thesized However, the glucose uptake of the dia 
phragms from the carbohv drate deprived rats was 
little more than half tliat of the diaphragms of the 
rats which liad received a high carbohjdrate diet 
Concerning the nature of menstrual poison 
David I Mvciit Diiisionof Pharmacology Sinai 
Hospital, Baltimore, Maryland It is tweiitj five 


jears since the author published the first experi- 
mental proofs concermng the presence of a toxin in 
the blood of menstruating women By means of 
quantitativ e plant-phj'-siological expenments 
“menotoxin” was demonstrated in the blood, 
sweat, milk, tears, saliva and other secretions of 
such I ndividuals At that date the author concludfed 
that menotoxin is a steroid closelj' related to oxj 
cholesterol Since then numerous hypotheses hav e 
been advanced as to its nature In the present 
inv estigation the author tested by his phj to- 
pharmacological methods all such substances The 
following bodies have been claimed as related to 
menotoxin 1 various vasoconstrictingsubstances 2 
choline 3 di-methj 1-anune 4 thvroxinS arsenicals 
6 histarmne 7 ascorbic acid S “necrosm ” 111 
these hav e been either prepared or secured bj the 
writer and subjected to phj tophamacological 
tests None of them w ere found to be phj totoxic to 
an extent to be regarded as “menotoxin ” On the 
other hand, numerous experiments with female 
sex hormones and a large number of other steroids 
strengthen the original view of the author that 
menotoxin is related to cholesterol and ox-ycholes- 
terol, and w hile a separate entitv , is closely allied 
to the female sex hormones Certain biophysical ob- 
servations obtained with sterols irradiated with 
ultraviolet and roentgen rajs corroborated this 
view 

Thromboplastic effects of sulfa and penicillin 
combinations Davtd I Macht Division of Phar- 
macology, Laby of Sinai Hospital, Baltimore, Md 
The author has alreadj described the powerful 
thromboplastic properties of penicillin, and its 
principal constituents (Science 71 302, 1930) 
Inasmuch as both sulfa drugs and pemcillin are 
often administered together especiallj to surgical 
patients it is desirable to ascertain the effect of 
such combinations on blood coagulation Experi- 
ments w ere made on rabbits and cats Injections of 
sulfadiazine and sulfathiazole w ere made intraperi- 
toneallv or intravenouslj Penicillin was admims- 
tered either bj vrain or intramuscularlj'- Blood was 
secured either from carotid arterj or by cardiac 
puncture Neither sulfadiazine nor sulfathiazole 
affect coagulation time Penicillin injections of 
either crvstalline or amorphous variety quicklj 
deci ease coagulation time This occurs both w hen 
the penicillin is given after the sulfa drug and 
w hen both are injected simultaneously Too much 
emphasis can not be made on the importance of 
possible thrombo-enibolic phenomena in patients 
receiv mg prolonged penicillin therapv , and the in- 
stituting of anticoagulant therapv 

Changes in skin temperature and blood flow of 
hand following ingestion of certain ammo acids 
Martin B Macht and Euz abeth L Piujon (in- 
troduced bj H S BeldixgJ The Quartermaster 
Corps, Climatic Research Laboratory, Lawrence, 
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Mass Skin and rectal temperatures, o\}gen con- 
sumption, and blood flow through the hands of four 
healthy men w ere studied before and after oral ad- 
ministration of various amino acids At an environ- 
mental temperature of 24°C ingestion of glj cine, 
in amounts of 1, 2, 3, and 4 grams/10 lbs bodj 
weight, resulted in average hand skin temperature 
increases of 3 5°C , 4 8°C , 5 4°C , and 7 T’C , re 
spectively, accompanied by similar, though less 
marked, increases in toe temperature and signifi- 
cant increases m blood flow’ through the hand as 
measured bj venous occlusion plethj smography 
Average ma\imum flow s w ere 2 6 to 7 times the con- 
trol flow Increases in blood flow and hand skin 
temperature became apparent about SO minutes 
after ingestion, being most marked approximately 
180 minutes after ingestion No significant changes 
in rectal temperature, or skin tempeiatuies else- 
where were observed \t environment il tempera- 
tures of 18°C and 30°C , no significant changes in 
skin temperatui es or peripheral blood flow occurred 
after glj'Cine administration At an environmental 
temperature of 24°C , ingestion of phenj lalnnino 
effected increases in hand and toe temperatures and 
blood flow through the hand similar to those ob- 
served with gljcinc, oral administration of histi- 
dine resulted in slight but significant increases in 
hand skin temperature and blood flow Ingestion of 
glutamic acid, tyrosine, leucine, and mothoninc had 
no effect upon skin temperature or peripheral blood 
flow Although fl\ e of the seven amino acids caused 
definite increases in oxjgen consumption, no con- 
sistent relationships between total oxi’gen con- 
sumption and skin temperature or peripheral blood 
flow w ere demonstrated 

The effect of acetjl-beta-methjl-choline on 
blood flow through the hand at low temperatures 
Martin B Macht, Mortimfr E Bader and 
Elizabeth L Piliion (introduced bj H S Bedd- 
ing) The Quartermaster Corps, Chmatic Research 
Laboratory, Lawrence, Massachusetts Utilizing a 
0 2% solution of acetyl -beta-methjl-choline as the 
conducting medium in a metal venous occlusion 
plethysmograph, this drug w’as passed through the 
skin of the hand by iontophoresis With the plc- 
thysmograph serving as the positive electrode and a 
saline saturated negative electrode placed on the 
subject’s back, a cuirent of 10 milliamperes, de- 
rived from a 45 volt B batterv through a 10,000 ohm 
variable resistance, was used to effect ionization A 
thermostatically regulated refrigerating coil and 
heatmg unit w ithin the plethysmograph permitted 
accurate control of hand skin temperature at any 
desired level throughout the experiment All stud- 
ies w ere condicted in a constant temperature room 

\t a room temperature of 15°C and a plethyomo- 
graph temperature of 10°C , blood flow’ was drasti- 
callj curtained in the hands (less than 0 8cc /lOOcc 
■imb volume/minute) Iontophoresis of ABMC un- 


der these conditions resulted in a marked increase 
in blood flow of the treated hand in three of the four 
subjects studied Afaximum flows amounting to as 
much as twentj times the control flow were oh 
served The augmentation in flow usuallj occurred 
within fifteen minutes after the iontophoresis be 
gan, reaching a maximum within tliirtx minutes 
Sj'stcmic effects w ere negligible or absent, and no 
changes in skin temperature or blood flow of the un 
treated hand were noted No effect resulted from 
ABMC wilhout current, or from iontophoresis of 
normal saline Ihcabililj of ABMC to overcome 
locallj the vasoconstriction produced bj cold ma> 
be of major signifieanccin studicsof periphcralvas 
cular adjustments to environmental temperature 
and warrants further investigation 
Responses to small changes of light intensity by 
the light-adapted photoreceptor E F MacNiciiol 
(by invitation) and II K IIartline Johnson Re 
search Foundation, Lnncrsttij of Pcnnsyliania, 
Philadelphia Vction potentials were recorded from 
single optic nen c fibers from the eye of Limvlvs 
The preparation was subjected to a constant illumi- 
nation lasting for several seconds When the dis- 
charge of nerve impulses reached a constant fre- 
quency the illumination was changed by small in- 
crements and the time course of the change in the 
frequency of discharge was followed In response to 
a small increase in illumination a large transient 
increase in frequenev was produced The frequency 
cvcntuallv subsided to a steady level slightly 
greater than that preceding the change in illumina- 
tion A small decrease in illumination was likcwase 
followed by a large decrease in frequency followed 
by a gradual rccov cry to a level slightly below that 
previous to the change in illumination If a flash of 
light lasting sev eral seconds was added to a steady 
background of illumination the transient at the 
beginningand end were nearly but not exactly syin 
metrical , the number of impulses added at the on 
set of the flash was very’ nearly equal to the number 
of impulses missed at its termination The magni- 
tude of the transient change in frequenev depended 
on the lev’cl of background intensity and on the 
magnitude of its increment, and was approximately’ 
constant for a fixed incremental ratio Duration of 
the intensity increment and of the foregoing period 
of steady background illumination affected the 
magnitude of the transient 
Antigonadotrophin formation to sheep FSH ef- 
fectiveness against endogenous gonadotrophic 
hormones in men William O AIaddock, Edwin 
C JuNGCiv (bv inv’itation), and Carl G Helier 
Department of Physiology, University of Oregon 
Medical School, Portland, Oregon Seven infertile 
men, each having some functional testicular tissue 
and detectible amounts of urinary gonadotrophins 
(w ith one exception) w ere giv cn intramuscularly 50 
to 100 lat units of a purified follicle-stimulating 
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mdiciting xt Icxst t\\o components in tlic pio 
thrombin conversion factor The concentiation of 
protliiombin conversion factoi in or on tlic plitc 
lets appeiib to bo relited to the function of plitc 
lets ns ioci in cmgiilation of the blood 

The separate contraction of functional areas in 
limb muscles during reflex withdrawal and 
crossed extension J E Mauki l and M vIjIil Wii - 
LiAsxs (by invitition) DtpL of Analoiiiij, Dul c 
Umvosilij School of Medicine, Durham, \or(h 
Carolina and Division of Physiology, Womens Col- 
lege of V N C , Greensboro , North Carolina Pre- 
viously we have demonstrated in the dog thit the 
separitely innervated areas within a muscle mix 
contract separitely bj electric il stimul itioii of 
then neives, and in the liuman, that the irriiige- 
nient of the nerve branches to the long limb muscles 
IS similar In this studj we recorded, photogriphi- 
cally uid electru illj , the shortening of scparitelx 
innervated ire is under rcllcx conditions — ipsi 
literal withdriwil and crossed extention — of all 
the limb muscles which move both hip ind knee 
joints Si\ty-fixc decerebrate and spinal dogs were 
used 

The predominate reflex response of the long thigh 
muscles is is follows In the scnutendinosus the 
proximal p irt shortens during extension of the hip , 
the distil part, during flexion of the knee The 
semimembianosus shortens during flexion of the 
knee only The lateral part of the biceps femoris 
shortens during knee flexion, the medial, during 
hip extension The caudal part of the sartorius 
shortens only during knee flexion, the ccphalid 
cranial part duiing hip flexion, the distal cranial 
part during knee extension The sypcrficial part of 
the rectus femoris shortens during knee extension, 
the decpci pxit, during hip flexion The superior 
part of the gracilis shortens during knee flexion , the 
inferioi part, during hip extension Certain differ- 
ent functional areas of a muscle, under reflex stimu- 
lation, re ict as if reciprocally innervated Vction 
potentials were recorded in areas that shorten, but 
not in areas that lengthen 

Purification of remn John Marshall (by invi- 
tation) and G E Wakerlin Department of Physi- 
ology, University of Illinois College of Medicine, 
Chicago A modification of earlier methods for the 
purification of renin was developed for the purpose 
of pioduciiig laige amounts of relativelj pure hog 
renin in high yields Dried hog kidney pow der pre- 
pared by acetone ether extraction was used in lots 
of 10 kg ot fresh kidney equivalent Each lot was 
extracted w ith saline-bicarbonate at a pH of 8 The 
extract w is filtered through muslin, and inert pro- 
tein piecipitated at pH 2 90 at an NaCl concen- 
tration of 0 92 M , using HCl (2N) to pH 4 and 
trichloracetic acid (10%) to pH 2 90 Aftei centri- 
fugation the supernal int was saturated w ith NaCl 
and the precipitate of crude renin was separated bj 


ceiitiifugition This was then dialj zed until essen 
tiallj Slit flee Total volume was 1 liter, containing 
10 Goldblatt renin units per ml , at a purity of 8 
units per mg N Further purification wasachiexed 
b\ elli mol frietionation under controlled condi 
tions of ethanol eoneentration, pll, lomc strength, 
temperature, and protein eoneentration Inert pro 
tciii was removed at pH 7 0, EtOH 17%, 7/2 0 01 to 
0 001, T —5° This (ireeipitatc consisted of 10-15% 
of the total protein and 10% of the total ream 
(lucre isiiig ionic strength or pH 3ieldcd less pro 
teiii, and inercisiiig ethanol to 20% precipitated 
60% of the renin ) Vfter < entrifugation at —5°, the 
supernat lilt w is idjusted to pH 190 with 08 M 
leet ite buffer The precipitate formed contained 
ibout 15% of tlie initi il total protein, ind SO-90% 
of the total renin at a puntx of 50 units per mg 
Further purifie ition w ith minimal loss of remn was 
achieved bj a second fractionation at lower ionic 
strength ind eth mol concentrations Tins work is 
eontinuing 

The rate of atroph> of rat diaphragm \rtulr 
\\ MxiiTixaiulO M &01 A (bv inxitation) Depart 
ment of Physiology and Biophysics, Umiersily of 
Washington, Seattle, Il ushinglon The rate of mus- 
cle atrophy x’arics approximatelx inxerselj with 
increasing animal size While it has not been pos 
siblc to relate the rite of atrophx dircctlj to the 
rite of oxxgeu consumption Diaz Guerrero and 
Thomson (Fed Proc 6 97, 1947) showed that 
thj roxin admiiiistratioii increased and thiouracil 
decreased the rite of itroph^ of muscle It ap 
peared of interest to compare the rate of atrophj of 
a muscle w ith a high metabolic rate with one of low 
metabolic rate in the same species of animal Field, 
et al (J Cell Comp Phjsiol 14, 1 13, 1939) showed 
til it rat diaphragm consumed oxj gen it about twice 
the rite of other skcletil muscles Vbuudant data 
have been obtained on the rate of atioplij of other 
muscles of the white rat, particularlx following 
denervation We luxe therefore determined the 
rate of atrophj of a hemi di iphragni in this species 
following section of the left phrenic nerve in the 
thorax Seven dajs after nerve section i maximum 
hypertrophx of 50 per cent had taken place, al- 
though by this time gastrocnenuus muscle would 
liax e atrophied about 23 per cent The h\ pertrophj 
w as gone after 30 day s bx w Inch time gastrocnenuus 
atiophx would be about completed (75 per cent) 
Progiessixm atrophj followed, a 25 per cent xxeitht 
loss Occurred bj 70 dajs, a 50 per cent loss bx 120 
dajs 

No significant changes in absolute amount of con- 
nective tissue took place within 120 days Even 
when allowance was made for the amount of con- 
nective tissue the QO- was sigmficantlj elevated 
(22 pel cent) duiing hjpeitrophy and reduced 
during atrophj' 

The effects of various pressure application de- 
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hormone prepared from sheep anterior pituitanea 
(Schenng’s FSH, containing small amounts of 
ICSH and thjrotrophin) daily for 80 to 105 days 
Anti gonadotrophins, although not demonstrable 
before treatment, appeared in the plasma from 49 to 
60 days after beginning therapy These titers nere 
sufficiently great to nullify the effect of 100 times 
the amount of FSH administered Highest titers 
a ere reached at the time of stopping therapy At 
this time 0 9 ce of plasma completely inhibited the 
effect of 2 rat units of FSH administered to imma- 
ture rats (usually 2 rat units of FSH caused an in- 
crease in ovarian weights from circa 13 to circa 30 
mgm ) Four to five months after cessation of ther- 
apy anti gonadotrophin titers were still approM- 
mately half as high as peak levels Injecting FSH 
did not cause a rise in urinary gonadotrophin out- 
put Detectable amounts of urinary gonadotrophin 
were found at the time of ma\imal anti gonado- 
trophin formation 

The patient’s plasma anti gonadotrophin capac- 
ity was tested against the patient’s own urinary 
gonadotrophins in several instances, and also 
against other patients’ urinary gonadotrophins, and 
were effective against both Therefore, either the 
patients’ kidneys or the ultrafiltration concentra- 
tion method separated endogenous gonadotrophin 
fromeudogenousanti gonadotrophin Thismdicates 
that anti gonadotrophins do not destroy, inactivate 
or irreversibly combine with gonadotrophins 

Effect of hydrogen and bicarbonate ions on the 
metabolic rate of the perfused cat brain J Mag 
NES and A Geiger (introduced by H Grund- 
fest) Deparlment of Physiology, the Hebrew Um~ 
lersiiy, Jerusalem and Department of Psychiatry, 
College of Phystctans and Surgeons, Columbia Uni- 
versity Isolation of the cerebral circulation and 
perfusion of the brain in the living cat, by the 
method described previously (A Geiger and J 
Magnes.Amer Journ of Physiol 149 517, (1947)), 
offers an opportunity to study the effect of blood 
composition on the metabolic functions of the 
brain The effect of (H"'') and of HCOj") was stud 
led w'hile perfusing the brain with defibrinated 
hepannised o\ blood Acidifying the blood with 
fiCl or with lactic acid increased cerebral oxygen 
consumption considerably, for instance, a change 
from pH 7 25 to pH 7 20 usually caused an increase 
of 25-30% in oxygen consumption Addition of 
H VHCO3 caused a corresponding depression On 
the other hand comparable changes in hydrogen ion 
concentrations, brought about by varying the CO- 
tension of the perfusing blood w ere inconsistent in 
their effect on brain metabolism and were often 
without any influence whatsoever The metabolic 
rate of the brain is highest when perfused with 
blood having a low NallCOj concentration (This 
was obtained by dialysing blood against 0 9% NaCl, 
and subsequently adding all the electrolytes and 


glucose in physiological concentrations with the 
exception of bicarbonate, w'hich was kept low ) 
These experiments suggest that hydrogen ions 
stimulate, and bicarbonate 10ns depress, brain 
metabolism 

Urea-clearance by perfusion of the entire intact 
small intestine in man N S R AIalup Depart- 
ment of Pharmacology, Umierstly of Louisville 
School of Medicine, Louisville, Ky , and the Louis- 
ville General Hospital Perfusion was through a 
modified Miller-Abbott tube The 300 cm -long, 16 
French modified tube has three conduits 1 for 
inflating the terminal balloon when the tube has 
entered the duodenum , 2 for passing the perfusing 
liquid into the proxumal jejunum through 5 holes 
about 150 cm (5 ft ) from the distal end, 3 for 
sucking back the liquid at the distal ileum through 
5 holes immediately proximal to the balloon The 
balloon is deflated w hen the distal end of the tube 
IS in the lower ileum The solution was somewhat 
hypertonic Na-SO^ Suction was set to read —5 to 
—10 mm Hgat junction of intestinal tube and tub- 
ing connected to reservoii and suction-pump With 
the rate of perfusion at 30 co /mm , the concentra- 
tion of urea in the outflow liquid was almost identi- 
cal w ith that in the plasma, giving a urea-loss of 11 6 
Gm in 8 hours, or a urea clearance of 32 4 cc /min 
This compares well with peritoneal irrigation and 
external dialysis (“artificial kidney'”) The method 
IS much less cumbersome and requires no asepsis or 
surgery, furthermore, it may be temporarily dis- 
continued w hen desired The method is indicated 
in temporary acute renal insufficiency, as after 
transfusions with incompatible blood, sulfon- 
amides, or in crpsh-syndrome The chloride loss in 
8 hours was 6 64 Gm (as NaCl) , this can be readily 
replaced by NaCI by intravenous drip As show n by 
Amberson, SOi may replace Cl to a large extent 
without observable injurv 

The platelets as,foci in the coagulation of the 
blood F D Makn, Mxrgaret Hurn and D R 
Mathiesov (introduced by T B Magath) Dn »- 
Sion of Clinical Laboratories, Mayo Clinic, Roches- 
ter, Minnesota The coagulation of normal human 
plasma in silicone coated slide preparations was 
observed by phase contrast microscopy As soon as 
brin threads were visible they were seen radiating 
from the platelets Thus the platelets appeared to 
serve as foci of fibrin formation, but simultaneous 
formation of fibrin free m the plasma is not ox 
eluded After coagulation the platelets w ere firmly 
and for the most part individually fixed in the fibrin 
network and did not nugrate The relative pro- 
thrombin converting activities of plasma and of 
platelets were studied with the aid of aged, zymiii- 
treated and ammonia treated plasma The ability 
to restore the coagulability of aged and ammoni i- 
treated plasma was greatly' concentrated in or on 
the platelets This agrees with previous evidence 
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indu-xtiDg it Icist Uo tomponcnts in the pia- 
thiombiii coiivei'iion fjutor The concentration of 
prothionibin conversion fictor in or on the pi itc- 
Icts appciis to be related to the function of plate 
lets IS foci in coagulation of the blood 

The separate contraction of functional areas in 
limb muscles during reflex withdrawal and 
crossed extension J E Maukll and Mac oi Wii 
LIAMS (by invitation) Dept of tnalomp, Duke 
Umversily School of Medicine, Dm ham, \orlh 
Carolina and Dnision of Physiology, Womens Col- 
lege of U N C , Greensboro, North Carolina Pre- 
viously VC have demonstrated in the dog that the 
separitcly innervated areas within a muscle ini\ 
contract separately bj clectiicil stimiil ition of 
their neives, and in the human, that the arringc- 
ment of the iierv e branches to the long limb muscles 
is similar In this studj we recorded, photographi- 
cally iiid elect lie 1II3 , the shortening of scpariteK 
innervated arc is under reflex conditions — ipsi- 
lateral withdrawal and crossed cxtciition — of ill 
the limb muscles which move both hip and knee 
joints Sixty-five decerebrate and spinal dogs were 
used 

The predominate reflex response of the long thigh 
muscles is as follows In the semitendinosus the 
proximal p irt shortens during extension of the hip , 
the distal part, during flexion of the knee The 
semimembianosus shortens during flexion of the 
knee only The lateral part of the biceps femoris 
shortens during knee flexion, the medial, during 
hip extension The caudal part of the sartorius 
shortens only during knee flexion, the cephalid 
cranial part duiing hip flexion, the distal cranial 
part during knee extension The syperficial part of 
the rectus femoris shortens during knee extension, 
the deeper pait, during hip flexion The superioi 
part of the gracilis shortens during knee flexion , the 
infenoi part, during hip extension Certain differ- 
ent functional areas of a muscle^ under reflex stimu- 
lation, react as if reciprocally innervated Action 
potentials were recorded in areas that shorten, but 
not in areas that lengthen 

Purification of renin John Marshall (by invi- 
tation) and G E Wakerlin Department of Physi- 
ology, Univeisity of Illinois College of Medicine, 
Chicago A modification of earlier methods for the 
purification of renin was developed for the purpose 
of producing large amounts of relatively pure hog 
lenin in high yields Dried hog kidney pow der pre- 
pared by acetone-ether extraction was used in lots 
of 10 kg of flesh kidney ecjuivalent Each lot was 
extracted w ith =aline-bicarbonate at a pH of 8 The 
extract w is filtered thiough muslin, and inert pro- 
tein piecipitatcd at pH 2 00 at an NaCl concen- 
tiation of 0 92 M , using HCl (2N) to pH 4 and 
trichloracetic acid (10%) to pH 2 90 After centri- 
fugation the supernatant was saturated with NaCl 
and the piecipitate of crude renin was separated by 


tcnliifugition This w is then dml>zcd until cssen 
liull> Slit free Total voliinio was 1 liter, containing 

10 Goldblatt retiin units per ml , at a puritj of S 
units per mg Zs Further purification was achieved 
b\ eth iiiol fraction itioii under controlled condi 
lions of ethanol loneeiitration, pll, ionic strength, 
temperature, and protein eoneentr ition Inert pro 
teiii was removed at pll 7 0, EtOH 17%, 7/2 0 01 to 

0 C03, T — This jireeipitate consisted of 10-15% 
of the total jirotein and 10% of the total renin 
(Iiicit ising loiiie strength or jiII yielded less pro 
tein, and mere isiiig ctli mol to 20% precipitated 
OOSoof the lenm ) Vftcr i entrifugitionat — 5°, the 
supeinitint was idjusted to pH 190 with 08 M 
leet ite biilTer The precipitate formed contained 
ibout 15% of the initi il total protein, and SO-90% 
of the total renin at a puril\ of 50 units per nig \ 
Further jiiirifie ition w itli minimal loss of renin waa 
aehieved bj a second fraction ition at lower ionic 
strength and etlLinol eoneentr it ions This work is 
eontmumg 

The rate of atroph) of rat diaphragm Vrtiu? 
\\ MvariNaiidO M boi e (bj iiiv it ition) Depart 
mcnl of Physiology and Biophysics, Cnuersity ^ 

11 ashington, Seattle, II ashington The rate of mui 
cle itrophj x ines approximate!} invcrseK with 
increasing animal size While it has not been pe 
siblc to relate the rite of atrophx dirccth to t' 
rile of oxxgeii consumption Diaz Guerrero 
Thomson (Fed Proc G D7, 1917) showed i 
thiroxm adnimistntioii increased and thioin 
deereised the rite of itroph} of muscle li 

pc ireil of interest to comiiare the rate of atrupi 

1 muscle with a high met ibolic rate with oin o 
metabolic rate in the same species of auim il 1 
etal (J Cell Comp Plnsiol 14, 143, 193'n 
that rat di iphragm consumed oxx gen it abou 
the rate of other skeletal muscles Vbuini n 
have been obtained on the rate of atrojilu ' 
muscles of the white rat, pirticularh ii> 
denervation We have therefore deternn 
rate of atroph} of a henii di iphragm m tin 
following section of the left phrenic iiei' 
thorax Seven da} s after nerve section in 
h}pertrophx of 50 per cent had tikeii 1 
though by this time gastrocnemius mu- 
have atrophied about 23 per cent The h 1 
was gone after 30 d ix s bx w hich time g i-t 
atiophx would be about completed (7') 
Progressive atrophx followed, a 25 jier > 

loss occuired bx 70 dixs, a 50 per cent 
da}s 

No significant changes m absolute in 
neetive tissue took place within 12() 
when allowance was made foi the in 
nective tissue the QO, w is signifii ' ' 

(22 per cent) duiing hjpeitioplu 
during atroph} 

The effects of various pressure 1 
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411, 1947) showed that certain sugars present in 
gastric mucin and pectin can increase the utilisa- 
tion of alpha tocopherol in progressive muscular 
dystrophy Alpha tocopherol alone ivas without 
effect on creatinuna , w hen given together with D- 
Mannose, D Galactose or L-Fucose alpha-to- 
copherol induced pronounced reduction m the crea- 
tine output of suitable subjects Through the kind- 
ness of Dr James G Ba\ter of Distillation 
Products, Inc , Rochester, N Y w ho supplied us 
w ith samples, w e have had the opportunity of test- 
ing the effects of gamma tocopherol and delta- 
tocopherol The patients ii ho w ere given test doses 
of these substances were maintained on a constant 
creatine free diet and had been used in the earlier 
investigations of alpha tocopherol Gamma-to- 
copherol administered in daih doses of 330 mg for 3 
davs either alone or with D Mannose or raffinose 
was without effect on creatmuria On the other 
hand, delta-tocopherol given for similar test periods 
in amounts of 220 mg dailj reduced the creatmuria 
as much as 40 per cent for 9 da>s in some patients 
The effect was greatest in patients with benign 
forms of the facial-humeral scapular type of muscu- 
lar type of muscular dystrophy, and less, or even 
absent, under these conditions, in patients with 
rapidly progressive forms of the pseudo hypertro- 
phic type of the disease 

The influence of oxjrgen administration on the 
cardiovascular response to exercise A T Miller, 
Ja Laboraiory of Applied Physiology, University 
of North Carolina, Chapel Hill Three subjects, 
thoroughly trained in treadmill running, performed 
standard exercise which consisted in running on 
the treadmill (speed 7 m p h , grade 17 5 per cent) 
for 5 minutes Heart rate and systolic blood pres- 
sure were recorded at one minute intervals during 
exercise and 20 minutes recovery Blood lactate 
concentration was determined before and after 
exercise and after 20 and 60 minutes recovery 
Oxjgen was administered for 10 minutes before 
exercise, during exercise, during a 20 minute re 
covery period and during a 5 minute interval be 
tween two identical exercise periods in different 
senes Each series consisted of 3 or more experi- 
ments on each of the 3 subjects, w ith an equal nuni 
her of control experiments in which air was 
breathed 

Two of the subjects made repeated exliaustion 
runs (3 minutes at 12 m p h 17 5 per cent grade) 
in addition to the standard runs The results niaj 
be summarized as follow s (1) Oxygenadministra 
tion before exercise had no effect on heart rate, 
blood pressure and blood lactate during exercise 
lud recovery (2) Oxygen administration during 
exorcise liad no effect on heart rate or blood pres 
sure during exercise or recoyery Maximal blood 
kictate concentration was reduced to a slight but 
st itistically significant extent (confirmed by ex- 


periments on 20 additional subjects) (3) Oxygen 
administration during recovery had no effect on the 
rate at yy hich heart rate, blood pressure and blood 
lactate returned to normal (4) Oxygen admmistra- 
tion between double runs had no effect on heart 
rate, blood pressure and blood lactate during the 
second run and recovery 

Insulin excretion in normal man I Abthoh 
Mibskv, John WAcmtAN (by invitation), C J 
PoDORE (by invitation) and R H Broh-Ixahn 
(by invitation) May Institute for Medical Research 
of the Jewish Hospital, Cincinnati, Ohio The 
amounts of insulin excreted into the urine by nor- 
mal subjects were determined by the following pro- 
cedure Several days’ unne from each subject was 
desiccated by lyophihzation The resultant pow der 
was then extracted by the usual acid alcohol pro- 
cedure and the insulin recovered by precipitation 
with ether The insulin content of the final acid 
saline extract was deternuned by the Young modi- 
fication of the mouse dropping test Recovery ex- 
periments indicated that from 60 to 100 per cent of 
0 5 umt of insulin added to large volumes of urine 
could be detected by this procedure Numerous 
trials have indicated that under ordinary condi- 
tions of diet, normal subjects excrete very small 
amounts of insulin into the urine The average 
amount of insulin deternuned in a senes of such 
normal subjects was found to be about 0 3 umts 
per day Further trials have indicated that, even 
after the injection of fairly large amounts of insuln 
into normal subjects, little additional insulin ap- 
peared in the urine This suggests that normal man 
excretes only minute mounts of insulin into the 
urine In view of the probability that exogenous 
insulin rapidly disappears from the blood stream 
of man, these findings would be indicative of the 
very rapid rate of destruction of insulin by the 
intact organism 

Calibration of the Millikan compensated oxime- 
ter as used among white and colored persons 
George E Montgomerv, Jr (by invitation), J E 
Gebaci (by invitation) and Earl H Wood Section 
on Physiology of the Mayo Clinic and Foundation, 
Rochester, Minnesota The Millikan ChHl model 
no 13 compensated circuit oximeter has been cali- 
brated against Van Slyke- analyses of simultane- 
ously draw n samples of arterial blood from tw enty - 
five normal white persons and five normal Negro 
persons Multiple samples of arterial blood were 
obtained by the technic described by Wood and 
associates (see abstract) Hypoxia was produced 
by allow mg the subjects to breathe gas mixtures of 
from 16 to 7 per cent oxygen content Ten different 
Coleman type earpieces were used Five hundred 
fourteen simultaneous oximeter and Van Slyke de- 
ternunations of arterial oxygen saturation wore 
made in the group of twenty -five w'hite persons 
In the saturation range from 50 to 91 per cent, the 
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the lower thoiacic cord lud upper three lumbar 
segments, piesumubly Clirke’s column, where is 
Group II fibers, of muscle and cutincous origin, 
contribute to the tract of Goll 
On estimating the relative volumes of corpus- 
cles and serum in blood PAun L McLaiv ind C 
H WiLLiAJiRuiir (mtioducedby C C Guriiuii ) 
Department of Physiology and Pharmacology, 
School of Medicine, Umiei sity of Pittsburgh Reli- 
tive corpuscle and serum volumes were estiinatcd 
in numerous samples of dcfibrinatcd beef blood by 
12 technically different ipphcations of the serum 
dilution principle The results were compared with 
those obtained on the same sainiilcs by centnfuga- 
lization at apprOMinately 7500 \ G In the dilution 
studies, the follow ing measurements on scrum w ere 
used as indices specific gravity by copper sulfate 
and falhng drop methods, total nitrogen, serum 
piotein estimated from nitrogen determination and 
from specific gravity, heat coagul iblc scrum solids 
In direct weighing and from specific gravity, con- 
centration of the dye T-1S24 With regard to rela- 
tive corpuscle volume, the means for all dilution 
methods were smaller than that for the conven- 
tional hematocrit, diflercncos varying with the 
method from 1 to 20 per cent of the mean cell vol- 
ume The average differences, for comparisons on 
individual samples, between centrifugal and dilu- 
tion procedures covered a similar lange In general, 
the dilution methods w Inch g ive the smallest devi- 
ations from the centrifugal, especially those which 
involved washing the scrum from the packed cor- 
puscles, were the most consistent However pres- 
ent results do not justify the selection of any one 
method as estimating reliably the “true” cell vol- 
ume, or the practice of coriccting conventional 
hematocrit lesults by the application of iny con- 
stant factoi based on dilution methods 
Preliminary study of complete parenteral ali- 
mentation H C Mung (by invitation), and Smitii 
F abBMAN Department of Physiology and Depart- 
ment of Experimental Medicine, School of Medicine, 
Northwestern Vmiersity, Chicago Illinois Two 
adult male dogs were fed a fat free synthetic diet 
b\ mouth plus 10% buttei oil emulsion by vein for 
4 weeks, aftei w'^hich the animals were infused ex- 
clusively thiough the intiavenous route with mi\- 
tuies containing all the nutiitional elements inade- 
quate amounts except watei which was allowed by’' 
mouth ad libitum Two types of mixtuie w ere used 
One contained 10% butter oil in emulsion w ith the 
stabilizers — span 20, “Asolecten” and sodium etio- 
late — and 10% glucose The othci contained a 10% 
casein hydrolysate (“Amigen”), glucose, salt mix- 
ture and watei soluble vitamins Fat soluble vita- 
mins and liver extract weic injected intramuscu- 
lailv every week The total daily caloric intake was 
92 65 calories per kilogram of w hich 49% came from 
caibohydrate, 19% from protein and 32% from fat 


On some occasions tlie butter oil emulsion was 
omitted and the e iloriea from the fat w ere made up 
by glucose The animals were infused for 8 and 10 
weeks There was no change in total plasma pro 
teins, pi isrna N P X , Rose Rengal clearance and 
serum phosphatase Their body weight was appar 
eiitly maintained The nitrogen balance was posi 
live execjit on 1 or 2 oce isions No pyrogenic effects 
were observed Vomiting occurred when infusion 
was given too rapidly A moderate reduction of 
hemoglobin, red cell count and hematocrit was 
noticed after the first week of injection, but did not 
progress apprcci ibly thereafter Hematuria oc 
< urred on several oee isions Further studies are in 
progress 

Removal of rostral border of human area 4 
followed by spasticity or lack of it Fui n A Mlti 
LI u and J L vw ui- xci Poon (by invitation) De- 
partment of Neurology, College of Physicians and 
Surgeons, Columbia Uniiersily Hines and Tower 
showed that removal of the caudal part of thesini 
lan area gigantopy rainidalis produced no spasticity 
and imputed such spasticity as does follow removal 
of area 4 to damige of its rostral border Mettler 
(1943, J comp Neurol 79 185-215) demonstrated 
that unilateral deeortic ition produces negligible 
spasticity but tliat progressively deeper ablations 
ultimately produce the complete hemiplegic pic 
ture Four human cases arc here presented Incase 
K, arc i 6 (except caudal border) and rostrally ad- 
joining cortex was unilaterally removed Stimuli 
tion still gave good movements Postoperative 
paralysis with resistance to passive movement de 
vclopcd In case iM the caucLil third of the middle 
frontal gyrus was unilaterally removed without re 
suit The precentral and part of the postcentral 
gyii caudal to the original iblation were next re 
moved V flaccid paralysis developed from which 
the patient recovered without showing evidence of 
spasticity’ In cases E and Y, area 6 was bilaterallv 
removed without eliciting any evidence of spastic- 
ity Subsequently the rostuil part of area 4 was re- 
moved unilaterally in both cases In case ^ a 
pronounced spastid hennplegia developed, in Case 
E a flaccid paralysis ensued Since cases K and ^ 
had pie existing subcortical pathology and cases H 
and E did not, it is concluded that unilateral re- 
moval of neither area 6, nor of 6 and the rostral part 
of 4, nor of 6 and both the rostral and caudal parts 
of 4 (and the rostral part of the postcentral gv rus) 
produces notable spasticity in the human unless 
subcortical damage also exists 
Effect of delta- and gamma- tocopherol on crea- 
tinuria in progressive muscular dystrophy 4. T 
Milhorat {Depts of Psychiatry and Medicine, 
Cornell TJmu Medical College, The Russell Saoe 
Institute of Pathology and the New York Hospital, 
New Yoik, N Y ) Investigations reported prev- 
iously (iVIilhoiat and Bartels, Federation Proc 6 
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tho^iLi voiia i>>4)tLm lint been employed in an 
in ilysis of itb role in the nuinten vnee of the blood 
piessuio level m cvperimeiUal reiul hypertension 
llu' le'sults bi irout the follow mg eonelubiona The 
ipplicitioiib of y irioiis drugs winch produce suigi 
i il anebthcbi i in dogb demonstritea bj tlio oh inges 
in presbure loycls that there is no quintititivc 
difference in the lolc of the nervous system m the 
maiiiteiuneo of the blood piessure level in iiormo- 
teiibive, earlj renal hjperteiisivo, oi lite renal 
hv pertciisive dogb There is a laigo mere ibc in the 
role of the nervous system in the muintemuicc of 
the prcbsure level in ncuiogeiiit hj pertensive dogs 
Blocking the vasomotor outflow between the cen- 
tral iieivous system and the blood vessels causes 
chingcs III the blood pressures of dogs which also 
demoiistrite no incrciscd role for the nervous sys- 
tem in the maintenance of the blood pressure level 
in leiial hypertensive dogs in either early or late 
AfiViVM Ytfwregwwi .'y pertciiaioii is igam shomi t& 
involve 111 inei eased lole of the nervous system 
Studie*^ of retlev mccliainsms in normotonsion and 
1 itc renal hypertension show little difference in the 
responses to hy pci c.ipmc iiid cold stimulation The 
responses of cirly renil hy porteiisivcs to these 
stimuli arc somewhat less Insofar as these cvpori 
mcntsaie eoncciiicd, the roleof the nervoussystom 
in the mnntcinneo of the blood pressure level in 
ovponmental rend hy'pertoiisiv o dogs docs not 
appear to diffei from its lole in normotensivo dogs 
A poiarographic study of the action of carbonic 
anhydrase at the dropping mercury electrode 
Otto II JltliLLii Dept of Phi/aiology, Syracuic 
University ColUgc of Medicine, Syractiic, N I In 
a polirogmphic studv of quiiihy drone m buffered 
and iiiibutfeicd solutions it w is found that the tar 
bondiOMtle bit iibomito bulTtrbth ivedabnormilly 
(MUlleijJ Vm Chem 800,10-10,62 2131 ) In- 
btt id of i single wave in w Inch tht anodic and cath 
odic portions overhp, two w ivts were obtiiiicd 
which were similar yet not identical with those 
found 111 an uiibiifTered solution This was attiib 
uted to i blow ness in the rt sixmse of tlio bulfci to 
cliniigts in pll at the electrodt surf ice If carbonu 
aiihv tlrnsL (prepared from sheep ery throcy tes by 
tlic custom 11 y' iliohol chloroform method) is pres 
cut in bulinicnt conccntrition and all inhibitors 
(such is Cl~, etc ) ire ibscnt, the carbon 

dioMtlo bunrboiute butfer rtaets with sufficient 
npulity to maintain roastant the pll at the 
dropping meiduy clcctrodt during the reduction 
orovnlition of quiiihvdnme lliis is evident from 
the fact that the anodic iml eithodic waves now 
overlap eomidi I oly iiid form isingk wave, tosepi 
rite again mori or less is tlu enzvme is destiovcd 
or iiilubited bv well known inhibitors 
Composition of Central American foods I Hon- 
duras IIv/!IlL Mussni , RoucrtS II vuiiis iml 
LoiisO Wiiiivvis (bv iiiv It ition), with the lech 


mod isbibtaiiec of liOeiSK Gcild (by iiivitatioii), 
CiiuTnuni- NiciinvciACL (by unit ition) and Cl^- 
mt V TuoLseiii-ii (by iiiv ifatioii) Niitniioiuil Bto- 
chomtsinj Litboratoi tes, tfaiiiichusetts insUiutc of 
'lechnology For the cat iblishniciil of a sound pio- 
grim of food production and food eonsumptioii it is 
import lilt to know the composition of the iiuligo- 
nous foods which irc, or can bo, giowii in the aic i 
On tins basis a long niigo study of the coiiiposition 
of foods grown in Central Imcrica is underway 
Specimens are collected and identified by a bota- 
nist, Nimples represent itivoof the edible portioiiai c 
st ibilizedand slapped by iii ovpress to Cambridge 
IVhciiQver possible a record is made of the soil type, 
ii'Uujl rainfill, altituilo md whether the sample 
w i3 grown of fertilized 1 ind compaiibon of the 
d ita from similar igimplcs mav give information on 
the leliitivc importance of gcnotie and non genetic 
faotois in determining the composition of edible 
phnts hloisturc, tiUtogcti, ether soluble (motion, 
ciiide fibei, ash, laleium, phosphorus, iron, caro- 
tene, thiamine, rihollavin, niacin and total ascorbic 
acid content are being meabured In the probcnt 
repoit the results of analyses of 129 s.implc3 of S5 
pi Uits collected in Honduras are presented 
The clTccls of the intravenous administration of 
glucose and ammo acids on the hepatic blood How 
and splanchnic oxygen consumption of man By 
*f D IHvlrs (Introduced by E A Stlad, Ju ), 
Dept of Medicine, Duke Vnucrsily, School of Med 
icuie, Durham, N C The work of Willielmj, Boll- 
man ind Mann on tlio dog, and of Dock on the rat, 
his iiulicitcd that tlie spocihc dynamic action of 
proteiiib and amino acids lakes place eluofly , if not 
solih , m the liver Mann ind Boothby have estab- 
lished that in the dog the specific dyiumic lotion 
of glucobc IS not onlv still present after hcpatcc 
tome hut isactuallv accentuated in the absence of 
the liver The esfniiafion of hepatic blood flow by 
bioiiiosulphaleiii cltaraacc duiiiig eathcterization 
of the hepatic veins, and the calculation of the 
spliiiehmc oxygon consumption (the estimated 
bvi.i blood How X the hop itic aiterio venous oxy- 
gen di/Tercnce) hive provided means of invcsti- 
giling the nnmcdiiti effects of the intravenous 
idumustration of ammo iciils uid glucose on the 
hepatic blood How and splanchnic oxygen consump- 
tion in a group of hospif il p itients w ithout sigmli- 
1 mt dist ise The rapid intravenous injeetion of JO 
grams of a mixture of amino acids in 10 pei cent 
solution (Vupi 9 buiutioii — Merck) lus rcbultcd 
during the subsequent hour m au iiiereasc in 
spliuiehnic oxygen coiisumiition to as much as 250 
per tent This is accomplished by a marked in 
crease 111 hcpitic arteno venous oxvgcn dilTerence 
with no significint clunge in liepatic blood How 
It the bamc time, there is in outpouring of glucose 
fioin the liver is ovuienced by in increased hciulie 
venous, irterial glucose diifercnce The siniilir in 
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average difference between the OMinctcr and the 
Van Slyke values was +17 percentage points 
(range, —11 to +23 peicentagc points) The accu- 
racy of the o\imctei was found to vary signitic intly 
when different eai pieces were used The ivcrtgt 
differences between photo clectiically and chem- 
ically determined arterial oxygen saturation % allies 
ranged from +1 -i to +13 1 percentage points for 
the individual e irpicccs tested Si\ty-tw o comp tri- 
sons of oxiinetei -determined and Van Sli ke detei- 
imned values of the arterial o\\ gen situi itionwcri 
made in a group of five Negro and li\e wliile 
persons, the same oximeter e irpicce being used In 
the 50 to 90 per cent situration laiigc in Negroes, 
the average diffeience between V in Slyke iiul ox- 
imeter values was +12 S (1 7 to 22 7) percent igc 
points In the white persons this \ due w is +7 1 
( — 1 1 to 15 7) peicentage points Figures in paren- 
theses are extreme \ ilues 
Estimation of the total circulating red cell \ol- 
ume bj the use of methcmoglobin-taggcd cells 
JxMES C Moore and O W Siixdle (introduced 
bxHxMPDENC Lvwbox) The Dept oj Physiology, 
Univ of Louisville School of Medicine Sodium 
nitrite was added to heparinized blood in the pro- 
portion 50 mgm /IQO cc for in vitro metheinoglobiii 
formation The mcthcmoglobin containing cells 
were washed with saline and injected intravcnoubly 
as concentrated cell suspensions in volumes of 35-70 
cc in barbitalized, splenectomized dogs Islethcnio- 
globin was determined spcctrophotomctiieallj by 
the method of Horeckei and Brackett on arterial 
samples drawn at intervals of one to fixe minutes 
after the injection iMethenioglobin disappeai incc 
cm ves similar to those found in vitro w ere obtained 
after the first five minutes Arterial methenioglobin 
at the instant of injection was obtained bj extra- 
polation of these cm ves Cell volume w as calculated 
from the total methemoglobin injected and the 
packed-cell methemoglobin concentration in irter- 
lal blood, both values being read at the instant of 
injection, the latter by extrapolation as above In 
vitro, this method gave values for cell volume 
within 2 per cent of those obtained from the he- 
matocrit and the total volume 
In a series of six dogs compaiativc values foi cell 
volume were obtained by the present method, by 
calculation fiom the hcmatociit and the plasma 
volume, and by the “hematocrit-change” method 
of Lawson, Overbey, Shadle, and Moore The sec- 
ond method gave x'alues ranging from 126 to 152 pci 
cent, and the third method 91 to 130 per cent of the 
volumes obtained by the present method 

Studies of shock in frogs 1 Shock due to elec- 
trical injurj LoxisMokeau (by invitation), M\r- 
viv Bxlistockx (by invitation), and L V 
Hlilbrunn Zoological Lahoiaiory, 'University of 
Pennsylvania The frog is an excellent animal in 
w Inch to study shock phenomena Some of the com- 


pluiitious which enter into the shock picture in 
111 iinmalsarc not present in the frog We liave found 
th it shock may be ( lused by electrical injury tqa 
restricted region of the animal If either the brain 
of tile legs are subjci ted to currents sufficiently 
strong to eiiuse injury (but not cxcessixc heat) the 
iniinals show obxious shock Toxic factor is in 
xolved, for ligiiliirc ol the legs prevents shock in 
frogs who'jc legs ire exposed to electriial injury 
riie toxic factor is ijiiuieiitly of the nature of a 
thrombin or tliromboiilaslin This is indicated by 
the ell inges wliith otenr in the coagulation time of 
the blood of shocked iiunials The first cliange isa 
slight deerease in the eoigulation time ind this is 
followed by in increase 

The effect of intraarterial injection of acctjl- 
choline upon the gastric mucosa of the dog G M 
Morton (by inxitation) ind G W bTxvR-XKX 
Dcpnrlmcnts of Initlomy and Physiology, laculiy 
oj Medicine, L nnersity of W estern Ontario, Lon 
don, Canada \.s rciiorteil by Stixraky (Federat 
Proc 1 1,1915) leetylcholine, when injected into 
the giistroaiilenie irtery , causes a secretion of alka 
line gastric jinte V histologic study of thegastnc 
iniicos .1 of the injected region of the stomach— a 
limited iirei of the body along the greater curxa- 
ture — showed that ifter 1-C hours of injection of 
leetxleholiiie, toinjilete exhaustion of the chief 
cells of the neek of the gistric glands and partial 
exhaustion of the surfite epithelium took place 
In contrast to the (juicseent areas of the stomach, 
when stained with mueicarmine, the chief cells of 
the neck of the glands contained no secretory gran- 
ules, then cxtoplisiii appearing quite clear The 
tells of the surf ice epithelium, jiarticularlx those 
m the depths of the gistric pits, contained dimin- 
ished amounts of the mucus precursor, the secre- 
tory'' granules occujjyiiig only the outer regions of 
the cells and leax ing a clear area between the mass 
of the granules and the nucleus When stained w ith 
neutral gentian, the chief cells of the body of the 
glinds wore found to contain large numbers of 
pepsinogen granules shoxxing no difference betxxeen 
the injected and resting mucosa This latter was in 
keeping with the ibsencc of any digestix'C power in 
the secreted juice 

It IS concluded that the highlx alkaline gastric 
juice (pH up to 8 9) xxhich is secreted in response 
to injections of acety Ichohne into the gastrosplenic 
artery comes from the inner one-third of the glands 
of the body of the stomach along the greater curva- 
ture, the chief cells of the neck and possibly the 
surface epithelium being responsible for its 
secretion 

The role of the nervous system in experimental 
hypertension in the dog W G hloss (by invita- 
tion) and G E Wakerun Department of Physiol- 
ogy. University of Illinois College of Medicine ^ 
variety of techniques for the study of the lolc ol 
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the adult antnala seemed to be in good condition un- 
til one or wo necks before their death, at which 
time thej lost weight and a few developed tremors 
and ata\ia None show ed any evidence of edema 
The effect of diet on liver regeneration in par- 
tially hepatectomized rats Edward A KEwriiAU 
(bj invitation) and Monxoh I Grossman Depl 
of Chmeal Science, XJniv of Ilhnote CoHegc of 
Medicine, Chicago Based on the recent works of 
Denton and Ivy , studies w ere made to determine 
whether the enhancement of liver regeneration 
following partial hepatectoniy by feeding liver is 
due to the high protein content of liver Four series 
of experiments were run in the following manner 
Partiallj hepatectomized rats w ere fed Group A 
60% casein diet, Group B coagulated beef heart, 
Group C 60% pow dered liver diet, Group D coag- 
ulated liver The rate of regeneration vras estimated 
sacrificing all the aniwais eleven days after 
surgery and calculating the ratio of dried regen- 
erated. liver w eight to the body w eight Rats fed 
coagulated hog liver show ed a ratio of 0 0115 The 
next greatest rate of regeneration was seen in rats 
given 60% pow dered liver diet w i th a ratio of 0 0104 
The reniaimng groups showed a poor regenerative 
response as seen by the respective order of ratios 
coagulated beef heart diet, 0 0078, and 60% casein 
diet, O’00S2 The average bodj weight of the rats 
in all groups w as w ithin 5 grams of 300 grams These 
results indicate that the enhancing effect of liver 
is not due to its high protein content 
Eiecfrocardtographtc changes on tilting ili- 
CHAEL Xewton (introduced by H C Bazext) 
Department of Physiology, Medical School, Unt- 
lersily of Pennsyhanta, Philadelphia Important 
circulatory adjustments occur on changing from 
the horizontal to the vertical position Hormtz 
(personal commumcation) noted that a group of 
patients with possible angina pectoris showed a 
relative lengthening of electrical systole on tilting 
to the vertical position and a relative shortening of 
sj stole on tilting back to the horizontal The time 
relations of these clianges were investigated elec- 
trocardiographically during studies on the effect of 
change of environment and other procedures in 
healthy young men From Bazett’s formula (systole 
= KVcycle) if K is high, systole is long relative to 
tile cycle, w hile if K is low systole is short relative 
to the cycle On tilting from the horizontal position 
to 70° from the horizontal the value of K rose to a 
mavmum w ithin 60 seconds , it then decreased to a 
level which was somewhat above the resting value 
during the twenty minutes of observation On tilt- 
ing back to the horizontal the value of K was 
greatly decreased , over a five minute period it grad- 
ually returned to the resting level The factors in- 
volved in these changes are complex and not easilv 
cxpl lined They are probably chiefly mechanical 
(venous return) and nervous (vagus and oympa 
thetic influences) The changes observed iii the 


value of K were not significantly affected by 
changes in environmental temperature, by' hemor- 
rhage or by infusion of serum albumin 
Blood volume determination by plasma dye dilu- 
tion and dilution of red cells tagged with P 32 
Robert T Nieset (Introduced by H S Maver- 
son) School of Medicine, Tulane Vnuersity and 
the Pesearch Division of the Alton Ochsner Medical 
Foundation Independent studies m patients on 
the rate of absorption and of loss of radioactive 
phosphorous by red cells in vivo and in vitro and of 
the loss of phosphorous from the plasma in vivo 
have been made to check the validity of red cell 
volume determinations by a simple dilution method 
using radioactive phosphorous as a tracer Whole 
blood samples are used for counting so that no 
chemical or physical separation of the trace element 
IS required Discrepancies between whole blood 
lolume calculated from the red cell volumes and 
that calculated from the plasma volumes as deter- 
mined by plasma dye (TIS24) are analy'zed with 
reference to the ratio of plasma volume to red cell 
volume Variations in plasma to cell volume ratios 
are shown to have opposite effects on the apparent 
volumes so that the results are not directly compa- 
rable Total blood hematocritsareobfained from the 
independent measurements of total plasma volume 
and total red cell volume and are compared with 
direct hematocrit readings made from peripheral 
blood The variation appears to occur in either di- 
rection and to be non-specific 
Effect of iodine in hypothyroid rats Warren 0 
Nelson and Helen E Wheeler (by invitation) 
Department of Anatomy, Unnersiiy of Iona College 
of Medicine Female rats made hypothyroid by thy- 
roidectomy or admimstratioa of thiouracil or thio- 
urea show disturbances of reproductive rhythm, 
small Ovanes and adrenals, and retarded grow th 
Periods of estrus are very irregular and frequently 
may be absent for several weeks When they do 
occur they are accompanied, as a rule, by ovulation 
of a few follicles only It has been observed that the 
adnuuistration of I-, 6 mg and KI, 6 mg in one- 
tenth cc water daily will prevent or correct these 
various departures from normal \ partial effect 
only Was achieved in animals winch received 3 mg 
I. and 6 mg KI daily The procedure employ ed in 
routinely evaluating the effect of iodine upon hy po- 
thyroidism produced by various drugs or by thy - 
roidectomy has involved observation of groups of 12 
to 16 ammais for 30 days This serves to establish 
adequately the hypothyroid state During the fol- 
lowing 30 days one-half of each group receive, m 
addition, iodine by subcutaneous injection Ea- 
trous cycles usually show improvement within ten 
days and normal reproductive rhy thm is re estab- 
lished Ovaries and adrenals are approximately 
doubled in size and h\ ers, kidney s and spleen show 
significant weight gams Iodine treated ammais 
average approximately 30 grams heavier and 2 cm 
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longer at the close of the 30 clay period than ani- 
mals not receiving iodine The tl^^roids of rats 
treated with thiourea or thiouracil plus iodine arc 
smaller than those m rats not receiving iodine It 
IS supposed that the clTects noted are achieved 
through cxtia-thyroidal lodination of protein 

Heart temperature and its relation to the T- 
wave L F Nisis, B Kabtin (by invitation), II 
M Chernoff (b3' invitation) and L II Nahum 
Lahy of Physiology, Yale Uniu School of Medicine, 
New Haven, Conn The temperature of the dog’s 
heart was detei mined bj means of thermocouples 
inserted at several points in the pericardium The 
heart temperature avenged about 0 2a°C above 
rectal temperature, except at the diaphngmatic 
surface which was about 0 50°C above rectal tem- 
perature Vn open chest dropped heart temperature 
and altered the T wav es in a characteristic manner 
On closing the chest, tlic tomperature griduill^ 
lose and stabili2ed after 90 minutes A pint of hot 
or cold water placed in the stomach mixinullj af- 
fected the temperature of the diaphragmatic sur- 
face Heat or cold transfer through the anterior 
chest wall bj' means of radiant bulb or ice pack 
maximally altered anterior heart temperature Va- 
rious areas of the heart surface were heated and 
cooled directlj by means of a cliambcr inserted in 
the pericardial sac in an attempt to quantit itc T- 
wave change in standard and unipolar leads against 
temperature change For every 1®C change in tem- 
perature of the left ventricle a 1 nun change in 
amplitude of the T-wave was observed, while sim- 
ilar change in temperature of the right ventricle 
resulted in an average 0 5mm change in T-wav'c 
amplitude, but in the opposite direction 

These experiments suggest that norniallv occur- 
ring temperature differences in various p irts of the 
heart are of sufficient magnitude to account at Ic ist 
in part for the amplitude and direction of the 
T-wave 

The effect of carbon dioxide on the motilit> of 
the small intestine David W Northup, J C 
Sticknev, and E J Van Liere IFcst Viiginia 
University Medical School, Morgantown, IFcst Fii- 
ginia Previous reports fiom this laboratorv have 
shown that anoxia alone has no effect on the motil- 
ity of the small intestine of the dog ( Vm Jouin 
Physiol 140 119, 1943) In asphyxia, carbon di- 
oxide accumulates in the tissues, therefore exper- 
iments w ere performed in w hich 6 5-8 0% CO» was 
added to the inspired air to deternune the effect of 
this factor alone — i e no anoxia and no asphj xia 
In dogs breathing this concentration of CO2 a char- 
coal gum acacia mixture administered bj stomach 
tube tiaversed an average of 110 cm of small intes- 
tine in 30 nun , in the contiols, an average of 165 
cm This reduction in motility is significant at the 
4% level 

Influence of anti-organ sera upon the oxjgen 


uptake of the spleen and brain IViktor W Xq 
vviXbM (introduced by C M Pomlrat) Tmue 
Culture Laboratory and the Psychopathic Hospital, 
Medical Branch, The 0 an ersity of Texas, Gahes 
ion, Texas The fact thatltcticulo Lndothelml Im 
muiie Scrum (RLI&) in strong concentrations has 
an inhibitori effect upon the migration of cells m 
tissue cultures (Pomcrat — 1910 Quart ofPhiBeta 
Pi, 12 1), suggests the interrelation between this 
effect am! the inhibition of one or several enzyme 
S3 stem Current investigations were undertaken 
111 order to eat iblish w lit ther anti organ sera inter 
VC lie 111 the oxidative processes of the cell Ovygen 
upt ike was me isured 113 the usual Warburg tech 
nitiuc The effect of idding anti organ sera with 
complement fixation liters ringing from 1 GO to 
1 500 w ere tested at a final dilution of 1 1 iiid 1 S 
Control experiments with torresponding concen 
tritiuns of norm il ribbit serum were earned out 
smult ineousl3 In the first series of experiments, 
anti-rit REIS and rat spleen slices were used The 
QO" 111 normal rabbit scrum was —11 SO, tliat in 
REIS, —12 71 As both these figures are ver3 sim 
liar ind lie in the range of normal o\3gen uptake of 
the spleen, it was eoneludcd that REIS, under 
these eoiuli tions, h is no effect upon cellular respira 
tion Experiments tarried out after 3 hoursincuba- 
tion of the rat sjileen slices with REIS gave similar 
results Likewise, no effect was obtained with con 
ccntrationsof 1 100,1 500, and 1 1000, the average 
Qo* figures being —10 70, — 13S9, and —13 94, 
respectively Experiments with chick anti-brain 
serum show ed no inhibition of brain respiration In 
these experiments onh , brei of cluck brain was 
used iiid the corresponding average Qo: was —36 30 
with normal rabbit scrum as substrate uid —33 26 
with aiiti-bmin scrum Vnother senes of experi 
ments gave an aveiage Qo. of —26 78 and— 26 03 
foi normal rabbit scrum and inti-brain serum, re 
spcetivel3 Though these figures are somewhat 
higher thin those for the normal respiration of the 
brain (w Inch possibb might be due to the presence 
of glucose in the serum), the relative differences 
between the figuics obtained ire small enough (10% 
in the first series) to be ignored 
Inhibition and facilitation of motor activity by 
the anterior cerebellum F E Nllsen, S P W 
Black, and C G Draki- (by invitation) Laby of 
Physiology, Yale Univ School of j\Iedicine, Acie 
Haven, Conn Utilization of the inhibitory effect 
of cerebellar stimulation upon existing motor activ- 
ity has permitted mapping of the anterior cere 
bellum as a homunculus representing individual 
muscles The ceiebral motor cortex or bulbar pyr- 
amid are stimulated at ugular inteivals and the 
uniform contractions of a single muscle are re- 
corded Simultaneous stimulation of cerebellar 
points is then undertaken to establish the location 
most effective foi inhibition of response in that 
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muscle Such studies m the cat, dog, monkey, and 
chimpanzee under dial anesthesia show that the 
points corresponding to tail, bind-hmb, fore-limb, 
and face musculature have an antero posterior 
arrangement in lingula, centralis, culmen, and sim- 
plex lobules, respectively Further localization in 
the monkey indicates that proximal muscles, as 
those of the upper arm, are best inhibited fay ipsi- 
hteral cerebellar points near the mid-line w hereas 
distal muscles, such as the adductor pollicis, are 
best modified by lateral points in the same lobule 
The homunculus for efferent effects thus obtained 
corresponds to that evolved by Snider and Stoivell 
b} observing the localized electrical activity of the 
cerebellar cortex induced by tactile stimulation 

In each anmal, excepting the cat, increasing the 
frequency of cerebellar stmulation will result in 
facilitation rather than inhibition of the existing 
motor movement The cerebellar homunculus for 
such facilitation is identical to that obtained when 
working with inhibition at low frequencies The 
dentate nucleus (probablj the dorsomedial por- 
tion) IS incolved in inhibition since its bilateral 
destruction allow s onlj facilitation on surface stim- 
ulation, while its direct stimulation yields pure 
inhibition at all frequencies Parallel evidence in- 
dicates that the fastigial nuclei transmit facilita- 
tory impulses Analj sis of the effects of additional 
lesions of the brain stem and cerebellar peduncles, 
combined with the oscillographic evidence of 
Smder, Magoun, and McCulloch, suggests that 
both inhibition and faoilitationare ultimately medi- 
ated through the bulbar reticular formation 

Thus the same cerebellar point which receives 
tactile stimuli from a localized somatic area will 
upon electrical stimulation modify motor activity 
m the same region of the body Depending upon the 
frequency of the stimulus, either inhibition or 
facilitation can be elicited from the same surface 
point Evidence suggests that the pathwaj s for the 
two effects then diverge to travel through different 
roof nuclei into the suppressor and facilitatory 
areas of the reticular formation It is possible that 
these results of electrical stimulation may imnuc 
the mechanisms bj w hich the anterior cerebellum 
modifies themovenients of an extremity m response 
to afferent impulses 

Influence of dibenamine on renal function of 
the dog Eric Ogorn Deparlinenl of Pliyuology, 
Umicrsity of Texas Medical Branch, Galieston, 
Texas Intravenous dibcnaniine (20 mg /kg ) was 
given twice to one dog, the doses being separated 
by a week The animal immediately appeared 
nauseated, pale and the jugular veins were empty 
as in shock The clearance values w ere more \ an- 
able than those immediately before and the urine 
'olumes were diminished The clearance lalues 
observed were as follows para aminohippurate 
before dibenamine 20b (avemge of 3 da>s), one 


week after first dose 183, one week later 18 7 ml / 
mm , creatinine, 57 5, 45 8, and 7 16 ml /min 
In the last experiment the unexpectedly low PAH 
clearance allowed the plasma concentration to rise 
to 10 9 mg /lOO ml The clearance therefore may 
not be a true measure of renal blood flow , calculated 
as if m the TmpAU range, the Tm appeared to be 
119 mg /nun The urine flow was remarkably 
steady (3 5 to 5 0 ml /mm ) and was greater than 
half the creatimne clearance This indicates that 
failure of tubular reabsorption accompanied the 
failure of PAH excretion At this time the dog was 
apparently well but optical records of femoral 
blood pressure read 174/134 w'lth a pulse rate of 
168 Six days later the animal was killed The kid- 
neys had the gross appearance of tubular degenera- 
tion, microscopic findings will bo reported The 
N P H w as 38 mg per cent post mortem These 
findings indicate the need for extreme caution in 
the use of dibenamine and the matter is being 
further investigated 

Further studies on the treatment of experi- 
mental renal hypertension with paredrine hydro- 
bromide E a Ohler (by invitation) and G E 
Wakekun Dept of Physiology, Untv of Illinois 
College of Medicine, Chicago Wo have previously 
reported (Fed Proc 6 1 71, 1047) the effect of 
Paredrine HBr (p hydroxy a methyl phenethjl- 
anune) on experimental renal hypertension in 
seven dogs Wastl (The Hahnemannian Monthly, 
Kov , 1942, June, 1944) employed dosages of 
0 008 mg to 80 mg /kg of Paredrine HBr in renal 
by pertensix e rats and found the more pronounced 
antihypertensive effect with the lower dosages 
Of a total of 12 renal hypertensive dogs treated 
with 4 mg /kg of Paredrine HBr orally for periods 
of from three to seven months, all showed some re- 
duction in blood pressure One animal gave an ex- 
cellent response, eight a good reduction, three a 
fair fall and one a poor response One neurogemc 
(debuffered) hypertensive dog showed an excellent 
reduction \n essential or spontaneous hyperten- 
sive dog under treatment at present is exlubiting 
a good response Included m the group of eight 
good responses is one animal which had previously 
been treated with sodium bromide without effect 
One normotensive dog under treatment w ith 4 mg / 
kg of Paredrine orally has failed to exhibit any 
change in blood pressure Two other amines, cho- 
line and Tuanune (2 aniinoheptane), have failed 
to evidence any antihyperteusive effect, each in 
one dog kmmals under treatment with 4 mg /kg 
of Paredrine orally develop a tolerance to the 
pressor effect of Paredrine as deterimned by acute 
intravenous assay on the unanesthetized trained 
dog A cross tolerance was exhibited to Tuanune, 
tyramine, Benzedres (2 ammo 1-cyclohexy Ipro- 
pane HCl) and Benzedrine but not to epinephrine, 
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arternol, ephedrinc, reuin, hypertensm, or tetra 
methyl urea 

Renal clearance studies in experimental hypo- 
proteinemic edema Elizabltii 0’LuAn\ (by 
invitation) and Samuel A ConsoN, with the tech- 
nical assistance of Opal Cain, Catiierinl Andcu- 
soN and Elinou Foster Departments of Physiol- 
ogy, School of Medicine, University of Minnesota 
and Howard University Edema was produced in 5 
trained dogs by means of a low -protein diet and 
periodic massive plasmaphoieses This method 
permits the production of a fairly standard degree 
of edema (as measured by the thiocyanate space) 
within a period of several days No anesthesia was 
used The interval between the control experi- 
ments (at normal plasma protein levels) and the 
experiments under conditions of edema varied from 
18 to 32 days Renal plasma flow and glomerular 
filtration rates were measured in the poslabsorp- 
tive state by determining the clearances of sodium 
para -amino hippurate (PAH) and creatinine re- 
spectively The solution containing these sub- 
stances was adnunistercd intravenously by means 
of a constant injection pump delivering 1 5 ml / 
mm \ plasma PAH concciitiation of 2 iiig % or 
less was maintained by a sustaining dose adminis- 
tered at the rate of 6 mg /M-/min following a 
priming dose of 400 mg /i\I- V plasma creatinine 
concentration of about 3-4 mg % was maintained 
by a sustaining dose of 3 mg /M-/nun following a 
priming dose of 400 mg /M- The glomerular fil- 
tration rate and the renal plasma flow showed a 
small but consistent decrease under conditions of 
hypoproteinemic edema In spite of a decrease in 
the plasma colloid osmotic pressure (the plasma 
proteins decreased from an average value of 6 1 
g % to 3 3 g %), thcie was no observable increase 
in the renal plasma filtration fraction On the con- 
trary , a small but consistent decrease was ob- 
ei ved (from a normal average value of 33% to 28% 
hypoproteinemia) Incidentally, our average 
ues for glomerular filtration rate (98 ml /M-/ 

in ) and renal blood flow (467) for normal dogs 
based on cieatinine and PAH clearances respec- 
tively are in surprisingly close agreement with 
those reported by Smith (Physiology of the Kid- 
ney, Oxford U Press, 1937, page 262) using inulin 
(94) and diodrast (433) respectively 

Systolic pressure in the intact, unanesthetived 
rat F Olxisted (by invitation), A C Corcoran, 
0 Gi asser (by invitation) and Irvine H Page 
From the Research Division of the Cleveland Clinic 
Foundation, Cleveland, Ohio An objective means is 
described for determination of systolic pressure in 
the intact, unanesthetized rat at normal environ- 
mental temperature Simultaneous graphic records 
are obtained of the appearance of the pulse in the 
animal’s foot and of the an pressure in an inflatable 
•^high cuff The apparatus consists of animal holder, 
immature cuff, adjustable platform for the foot. 


an inelastic cloth band aiouiid the foot attached to 
an electric displacement unit (Statham strain 
gauge YE-16 250), amplifiers, ink oscillograph, and 
air pressure recorder The cloth band is a J" wide 
strip of heavy oiled silk The ink oseillograph 
(Brush Development Co ) has a 1" paper strip on 
which a reeord of cuff pressure is obtained from a 
pen moved by a metallic bellows 

The pulse appears is a rough sinusoidal fro 
(jueiicy of 300 to 150 per minute superimposed on a 
trinsmitted respiratory movement of 60 to 100 per 
minute InfLition of the cufTabove systolic pressure 
obliterates the pulse record The first appearance 
of the pulse wave as tlie euff pressure is slowly 
lowered is taken as the systolic pressure point 
Pressure is read by calibration of the tracing re 
corded by the pen eonnected to the cuff and bel 
lows Forty six preliminary comparisons were 
nmde with optically recorded carotid pressure 
Carotid pressure, foot pulse, and cuff pressure 
were photographed simultaneously The average 
deviation was ±5 5 mm Hg Vt arterial pressures 
ranging from 90 to 150 nun Hg the average of 
Ultra arterial readings was 117 1, and of foot pulse 
leadings 115 8 mm Hg 

Methods for extraction of pressor substances 
from hypertensiAo blood Norman S Olsen (by 
invitation), Hinra V ScitROLDEU and Melvin 
L Goldman (by invitation) Departments of 
Biological Chemistry and Internal Medicine and 
the Oscar Johnson Institute, Washington Univer- 
sity School of Medicine, and Barnes Hospital, 
St Louis, Missouri Extracts wore prepared for 
rat assay of pressor material from the arterial 
blood of norniotensive and hvpertensive patients 
One volume of arterial blood was drawn directly 
into 3 volumes of cold 95 per cent etlianol Further 
cold ethanol was added to make a total of 10 vol 
umes Precipitated proteins were filtered off and 
1 ml of concentrated HCl added to the filtrate for 
each 200 ml of original blood The solute was 
evaporated to dryness in vacuo below 35°C The 
dry residue was extracted with 1 volume of 90 per 
cent ethanol, filtered and the residue discarded 
The filtrate was further coiicentiated in vacuo to 
an aqueous residue This was extracted with petro 
Icum ether which was discarded The residue was 
freed of petroleum ethei uid adjusted to pH 6 
This crude extract was found to give pressor effects 
when injected into rats, but it also contained 
depressor mateiials Using ion exchange resins a 
separation of the depressor and pressor materials 
was effected The latter were found to be present 
in most extracts of hypei tensive blood but not in 
those from normal subjects Picrates of the purified 
material were formed, which on hydrolysis gave 
pressor effects in rats From these results it would 
appear that pressor substances can be extracted 
from the blood of hypertensive patients 

Effect of pressure breathing and posture upon 
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(he respiratorj gas exchange and heart rate 
ivmiVR B Otis, I^Iitzx SusiiIad (b3' invitation) 
•xnd Hermann Rahn Department o/ Physiology, 
University of Rochester School of Medicine and 
Dcnltbtry, Rochester, Neio I orL AlveoJar pCOi 
and pO , breathing frequencj and volume, and 
heart rate were recorded at one mmutcintervals 
on each of fii e subjects exposed for 10 miautcs to 
each of the situations listed below The average % 
change (without regard to sign) of all measure- 
ments 18 listed foi eich situation (Heart rate, 
breathing frequency' and volume, and alveolai 
pOj alwajs increased and pCO; decreased ) Al- 
though such an averaging together of several di- 
verse measurements is a questionable and inexact 
procedure, it is done here merely to indicate 
roughly the relative extent of the changes measured 
for the various situations 


Supine (Control) 0% 

bupinc breathing 20 cm H O (+) pressure 10 

Supine pressure breathing with pressure \est 5 
Supine pressure breathing, legs bandaged 10 

1 ilted passu elj to 70 13 

a ilted breathing 20 era IIiO (-)-) pressure 37 

Tilted, pressure breathing with pressure i est 32 
Tilted, pressure brcatlung legs bandaged 31 


Tilting and positive pressure breathing act 
synergistically as shown by the fact that the 
phj siological effects of both acting together are 
greatei than the sum of the effects of each acting 
alone ^Although the protective effects of a pressure 
vest or of leg bandages against the combined action 
of pressure breatlung and tilting seem small w hen 
judged bj' the phjsiological data summarized 
above, the 5 ' w ere sufficient to prevent symptoms of 
nausea and syncope that appeared in 3 of the 5 
subjects when no protection was present 

Alterations in fluid and ionic distribution in 
various patho-physiological conditions R R 
Overman, C P Tharp (by invitation) and A H 
Tottle (by invitation) Department of Physiology, 
Uniiersity of Tennessee, College of Medicine, 
Memphis, Tennessee Evidence of severe altera- 
tions m lomc distribution in febrile disease as 
indicated by the dilution of SCH in simian and 
human therapeutic malaria has been previously 
presented (J Lab Clin hied 31 1170, 1946, 
Federation Proceedings 6 174, 1947) Statistical 
analyses of data on 70 human patients with thera- 
peutic malaria indicate tliat alterations in the 
distribution of SCK, Ka, lx, and Cl are not cor- 
related with (a) progressive anemia, (b) height of 
fever, (c) length of infection, or (d) parasitemia 
There is a correlation of high significance be- 
tween the altered cellular ionic levels and the 
number of paroxysms 

If alteration m bodj temperature as occurs m 
the malarial paroxysm is the etiological factor 
promoting or allow mg cellular pornieabilitj change. 


then such changes should be reproducible by ar- 
tificial fever induction ^Measurement of SCN dis- 
tribution in a dog during artificial hyperpyrexia 
(42°C rectal for 40 minutes) revealed an 11 % re- 
duction in “extracellular” fluid volume However, 
if measurement of SCN volume is deferred until 
the body temperature lias returned to normal 
(S~12 hours later), large increases m the volume of 
fluid available for SCN dilution occur w'hich are 
directly correlated with the number of tempera- 
ture spikes It has been suspected that the effects 
of fever on the adrenal cortex might allow such 
peinieabihty alterations The results of simul- 
taneous manmtol and SCN volume measurements 
in unilaterally adrenalectomizcd dogs tend to bear 
out this postulate for, while the mannitol volume 
decreases, SCN volumes increase as they do in the 
jxtst-pjrexjc state 

Influence of age on carbon monoxide desatura- 
tion m man Nello Pxce, Enrique Stbajvivn 
(by invitation), and Elaine Walker (by invita- 
tion) Division of Medical Physics, Uniiersity of 
California, Berkeley From the work of Roughton 
and CO workers it is found that, following mild 
exposure, carbon monoxide is released from the 
blood of man according to a single exponential 
function of the form COt = COte"’“ The rate 
constant, k, may be conveniently expressed as the 
half time of desaturation of CO from the blood, 
CO}, and the latter has been found to vary from 
approximately three hours while breathing air to 
one hour wlule breathing pure oxygen In the 
present work, CO} was measured in a senes of 14 
subjects breathing pure oxygen following the 
attainment of as much as 4 7 volumes per cent CO 
in the blood The CO} was found to vary from 33 5 
minutes to 82 2 minutes, and the age of the sub- 
jects ranged from 20 years to 65 years A raw cor- 
relation coefficient of 0 82 between these variables 
was calculated, and the slope of the line of regres- 
sion indicates that at the median age of the group, 
42 years, there is a 1 0 per cent longer CO} for each 
increased year of age This value agrees w ell with 
that calculated from the data of Berg (Amer J 
Physiol 149 597, 1947} for the influence of age on 
CO 2 recovery half time following mild exercise 
It appears that respiro-circulatory changes occur 
with mcreasingage, and are reflected in the rate of 
gas exchange between blood and ambient air 

The influence of tetraethyl ammonium, hepat- 
ectomy and selective destruction of the nervous 
system on vascular reactivity Irvine H Page, 
R D Taylor and J J Reinhvrd (fay invitation) 
From the Research Dnision of the Cleidand Clinic 
Foundation, Cleidand, Ohio Response to standard 
doses of adrenalin, nicotine, barium chloride, 
histamine, angiotomn and renin were studied m 
normal and anesthetized dogs Two days after de- 
struction of the spinal cord from C 5 caudad re- 
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sponsiveness is gieatly augmented and it becomes 
difficult to induce renin (achyphylaxis Adniinis- 
tration of Et 4 N now lias only a slight augmeiitiiig 
effect Antenoi rhi/olom> fiomCetoLjjOrganglioii- 
ectomy with subdi iphragmatic vagotom> also 
increases reactivitj , w Inch in sueh animals is onij 
slightly increased bj Eti\ Removal of the Iivc'i 
in normal animals usiiilh reduces the adreiiulin 
and barium responses, nicotine raises pressure 
w'lth only occasion d loweiing while the resiionses 
to angiotonin, and especialh to leiiin, arc gre itlj 
impaired Even small doses of EtiN now elieit pio- 
longed pressure fill The augmentation of pressor 
substances does not occur If the kidncjs aic 
removed shortly before the liver, the initial re- 
sponse to reniii and angiotonin is usuallj good, but 
on repeating the dose, the response quickh elis- 
appears, not to be restored b 3 Et^N Nephrectomy 
alone increases vascular rosponsiveness, which is 
heightened by cord destruction These prepara- 
tions are exquisitely sensitive to renin and angio- 
tonin Et4N may or may not give further augmen- 
tation Hcpatectomy in a dog sensitized by cord 
destruction decreases the vascular sensitization 
and the ability of EtiN to augment Thus, the 
nervous system, the In cr ind kidneys are show a to 
interplay in determining vascular sensitivity to 
drugs 

Susceptibility of X-rayed animals to histamine 
and to adenosine E E PviNTEnandM C Mooni 
(by invitation) Lorjola University School of Medi- 
cine, Argonne National Laboratory, and Univei- 
sity of Ilhnots College of Medicine, Chicago, 
Illinois A study was made to determine the sus- 
ceptibility of X-rayed animals to the blood pres- 
sure lowienng effects of tissue breakdow n products, 
such as histamine and adenosine The compounds 
w'ere infused at a constant rate over 4 minute 
periods The amounts requiied to produce a per- 
■'ptible decrease (5-S mm Hg) in carotid blood 
ccure were determined for the controls and 
for the X-rayed animals during the first 4 hours 
after exposuie All animals were anesthetized 
W'lth pentobarbital before carotid cannulation 
Rabbits given a single total body dose of 800 roent- 
gens require only 2-5 ng /kg /mm of histamine 
base at 1 to 2 hours after radiation to produce a 
perceptible decrease in blood pressure At 3 to 4 
hours, how'ever, the amount required, 3-8 mS / 
kg /mm , approaches that foi the control animals, 
10-15 fig /kg /min With adenosine this change m 
susceptibility is not so apparent 70-100 ng /kg / 
mm for the X-rayed rabbits during the first 4 
hours as compared with 90-130 ^g /kg /mm for the 
controls Preliminary experiments on dogs given a 
single total body dose of 400 r show a significant 
change m susceptibility to both compounds These 
findings may be correlated with the following 
changes occurring in the animal body during the 


early ptiiod after exposure to X-radiation and, 
therefore, may be related to radiation sickness 
1) liberation of tissue breakdown products, 2) 
alteration in the detoxifying powers for such sub 
stanees, and 3) alteration m the compensatory 
mechanisms for reducing the effects of such sub- 
stances 

Certain physiological reactions to intense sound 
fields II 0 PAitmch. and D II ELontnoE, Jn 
(introduced by II M &wi-b\EX) Aero Medical 
Lahy , Air Materiel Command, Wright Field, Day- 
ton, Ohio Tlic response of the ear and other sensory 
mechanisms to sound fields at a level of 140 to 160 
db above 0 0002 dynes per square centimeter will 
be described Exiiosurcs have been made, at this 
level, to essentially' single frequencies m the range 
from 5 Ke to 3 1 Kc Pam and thermal sensations, 
hearing loss with suitable exposure frequency, and 
other sensory reactions are induced Physiological 
reactions to intense broad spectrum sound fields 
will also be described These fields are of the order 
of 140 db above the reference level 0 0002 dy nes per 
square centimeter and consist of a continuous sound 
spectrum from approximately 50 cps to 50,000 cps 
Hearing loss occurs together with disturbance of 
the posture maintaining mechanisms 

Secretion and excretion of carbohydrate-active 
adrenal compounds (oxy steroids) K E Paschkis, 
A Cwtxhow.A A Walkung (by invitation), 
W II Pexrlman, E Rxkoif (by invitation) 
and D Bovle (by invitation) Jefferson Med- 
ical College, Philadelphia Study of metabolism of 
adrenal steroids has so far been mostly concerned 
w ith the urinary' excretion of androgens and related 
compounds (19 carbon atom compounds) m hu- 
mans Experiments are presented mvestigatmg the 
secretion and excretion of carbohydrate-active 
compounds (oxysteroids) in dogs and rats using 
the mouse liver gly cogen assay method No activ- 
ity' was found in peripheral blood of dogs Blood 
from the adrenal vein obtained through a London- 
cannula show ed high activity This confirms data 
in the literature obtained under less physiological 
conditions of acute experiments Active material 
18 found m the urine of dogs but not of rats -\fter 
injection of adrenal cortical extract active material 
IS excreted m bile and urine of dogs 

Influence of temperature on radio-sensitivity 
in the frog (Rana pipiens) Hxbvbv M Patt, 
Marguerite N Sw'Ift and Ella B Tvree (in- 
troduced by Austin M Brues) Biology Division, 
Aigonne National Laboiatory, Chicago, Ilhnots 
There is considerable evidence w hich suggests that 
radio sensitivity' of tissue is dependent upon cer- 
tain aspects of its activity' (growth rate, tempera- 
ture, blood flow) Since temperature effects on 
biological processes are most evident in poikilo- 
thermic animals, we have used the frog to study 
the influence of temperature on survival after 
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X-irradiatiou In the prclinunary experiments re- 
Dorted here anmiaJs n ere given total body X-radia- 
tion at 23°C and n ere kept at different tempera- 
tures after irradiation Survival of experimental 
animals was corrected for the small mortahtj’’ 
observed among non irradiated controls 


Dose 

Temp 

No 

tsogs 

^0 sur\i\ al—Aveeks after x irradiation 


a 

3 

4 

3 

7 

13 

r 

“C 









3000 

22 

50 


63 

27 


■ 



3000 

12 

10 

00 

50 

70 

70 

70 



3000 

a 

40 

100 

100 

100 

100 

100 



6000 

23 

12 

100 

0 






6000 

5 

U 

100 

100 

100 

100 

100 

100 

100 

0000 

22 

12 

100 

0 






3000 


12 

too 

100 

100 

100 

75 

0 



The prolonged survival with low temperature 
treatment is clearly evident Some StHJO per cent 
of animals kept at S°C for peiiods of three to four 
months after irradiation have survived a dose 
which 13 lethal to animals at 22‘’C within three to 
SIX weeks Experiments are in progress to deter- 
mine whether the altered radio sensitivity is ac- 
complished merely by a decrease in the rate at 
'which degenerative changes occur or by a more 
rapid and complete recovery from the effects of 
irradiation 

A negative form of the ocuio-gravic illusion J 
L Pattehson, Jr and Ashton Graibiel (intro- 
duced by James V Warren) Naval School of 
Aviation Medicine and Research, Pensacola and 
Department of Phtisiology, Emory Umiersily 
Medical School The otolith organs of the non 
auditory labyrinth are behoved to be the proprio- 
ceptors involved in the sense of static position 
If a subject remains in fixed position during ac- 
celeration on the human centrifuge, the direction 
of phjsical force will be changed in relation to him 
This force is the resultant of the force due to grav- 
ity, centiifugal force and tangential force In the 
dark, this situation produces a sensation of bodily 
tilt in space A small illuminated visual target, 
fixed m relationship to the subject, will appear to 
undergo torresponaiiig displacement (oculo gravic 
illusion) The present studies were conducted on 
the centrifuge with the subject fixed in the sitting 
position in the dark and continuously observing a 
free sw inging luminous pendulum This pendulum 
indicated at anv given moment the direction of 
resultant phjsical force Twenty one experiments 
on four subjects were done, in each of which the 
subject was taken from rest to a maximum of 13 
BPM and back to a position of rest At 12 RPM 
the resultant force was I 3 G, directed 39 ‘’49' from 
the true vortical 


Throughout the experiments the direction of the 
pendulum appeared to remain vertical or verj 
nearly so This was true oven when the pendulum 
was directed approximately 40° from the true \cr- 
tual It is concluded that, in the absence of usual 
cues and w ithin the limits of the forces produced 
in these experiments, the apparent vertical is 
represented bj the direction of resultant phjsical 
force 

The effect of oophorectomized dogs’ urine ex- 
tract on gastric secretion T L Pxtterson, J 
Kaulbersz, D j Sxndweiss and H C Svltz- 
STBiN (by invitation) Depts of Physiology and 
Surgery, Wayne Unit’ College of Medicine and 
Harper Hospital, Detroit, Michigan Urogastrone 
from normal dogs inhibits gastric secretion in the 
majority of experiments while a similar extract 
from bypophysectomized dogs stimulates gastric 
secretion In a limited number of studies it was 
also found that an oophorectomized urine extract 
inhibited gastric secretion very little if at all To 
check the latter findings 41 additional experiments 
were performed with oophorectomized urine ex- 
tracts on 5 pouch and 4 fistula dogs The method of 
preparation, the yield of the purified extract and 
the dosage applied were similar to those previously 
reported The average output of iree HCl after in- 
jection of oophorectomized extracts differed only 
10 S per cent from the averages of the control 
experiments, when adnunistcred in the first period 
an average stimulation of 9 per cent resulted , w hen 
given in the second period an increase of 13 per cent 
Was found as compared to the controls These dif- 
ferences were so close to the variations of the effect 
of histamine alone at different times that they 
can not be considered as significant One might 
therefore assume that the urine extract from 
oophorectomized dogs is producing neither inhibi- 
tion nor stimulation of the gastric juice, following 
histamine injections It appears that the ovaries 
may play a rfile in urogastrone production How - 
ever, it is possible that the effect of oophorecto- 
nuzed urine extract is due to the dependence of the 
Ovanes from the regulatory mechanism of the pitu 
itary gland, since the laTter has been found to 
exert some influence on the formation or excretion 
of urogastrone 

Instability of motor points and sensory points 
in the human cerebral cortex By Wilder Pen- 
field and Kexslex Weigh (by invitation) 
McGill liniuersity, Montreal, Quebec, Canada 
Sherrington and his pupils analyzed meclianisms 
by electrical stimulation of the cerebral cortex of 
anthropoid apes The human cerebral cortex reacts 
in a similar manner to such stimulation There is 
instabihtj of cortical points, i e , variation in the 
response of the same point In man this maj bo 
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shown to apply to sensory points us wdl as motor 
By moans of successive stimulations the thicshohl 
may be lowered and a given motor response dis- 
placed to a distance This results in deviation and 
reversal of responses The limits of sensory and 
motor stimulable cortex will be discussed 
The effects of changing (he temperature of the 
normal and denervated nictitating membrane 
John F Perkins, Jr and M C Li (introduced 
by E M Landis) Dtparlmcnl of Physiology, 
Hariard Medical School, Boston, Mass The tem- 
perature of the nictitating membi iiies of eats was 
changed by means of glass e\cs with water cir- 
culating through them substituted for the normal 
eyes Heights of contraction were determined at 
water temperatures langing from 10 to 11 degrees 
centigrade in 5 degree steps Upon stimulating the 
cervical sympathetic, maximal shortening, taken 
as 100 per cent, occurred at 30 degrees, dropping 
to an average of 57 per cent at 14 degrees and to 
85 at 10 Without electrical stimulation cooling to 
10 degrees produced 61 per cent shortening, warm- 
ing to 44 degrees gave minimal, i e zero per cent 
shortening Evidence from epinephrine dose- 
response curves suggests destruction of sympathm 
at the higher temperatures lather than decreased 
contiactility Effects of cooling were studied bj 
suddenly, or gradually, lowering the temperature 
of the water from 37 degrees by varying amounts 
The denervated nictitating membrane contracted 
in jerky, stepwise fashion when cooled, in contrast 
to the smooth contraction of the normal When 
heights of contraction were plotted against degrees 
of sudden cooling the shape of resulting curves 
was different from that of dose-response eurves for 
epinephrine, suggesting separate response mecha- 
nisms When cooling and epinephrine w ere tested 
simultaneously the response equalled the sum of 
he two effects when tested sepaiatel>, no true 
nergism existing In two of four experiments the 
enervated nictitating membrane showed true 
sensitization to cold, contracting in response to 
smaller drops in temperatuie than the normal 
and show ing greater contractions w ith a given drop 
in temperature for all but maximal contractions 
Effect of insulin upon the in vitro glucose 
utilization and glycogenesis of the diaphragm of 
normal and pituitarectomized rats Adaptation 
of this technique as an assay for serum content 
of insulin and anti-insulin substances M Perl- 
mutter (introduced by G W Thorn) and R 0 
Greep Department of Medicine, Harvard Medical 
School, the Medical Clinic, Pelei Bent Brigham 
Hospital, and the Hai vard School of Dental Medi- 
cine, Boston, Mass Gemmill has shown that 
insulin increases the glucose utilization and glyco- 
gen synthesis in the isolated rat diaphragm Using 
the same in vitro technique, studies were made of 
the insulin effect on the diaphragm of normal and 


pituitaicctomizcd rats The experiments were 
done on tlie fourth and fifth day after hypophysec 
tomy The insulin i ffeet on the glucose utilization 
was not (leercased in the hy pophyseetomizcd tis 
sue By modifying this technique, an assay for in 
sulin loiiteiil of human scrum has been devised 
Glycogen synthesis in a mixture of normal serum 
and 0 5 per cent glucose in Krebs phosphate me 
dium was 0 32 ± 0 01 1 (& L M ) mg per cent 
I' Hither work is being done, comparing the effect 
of sera from normal and hypoglycemic humans 
to determine the \alue of this test in the diag 
iiosis of hy periiisulinism The addition of 0 01 units 
of insulin (ler ml of scrum in vitro or the injection 
of 20 units of crystalline insulin intravenously into 
the human significantly incrcises the glycogenotic 
effect of the serum By the use of this method, a 
search for anti-insulin factors in the sera of insulin 
resist lilt diabclies and patients with Cushing’s 
sy ndrome is being nmde 

Effect of graded degrees of muscular tension 
on human heart rate John E Peters (by invita- 
tion) and W IIORSLEV Gvxtt Pailoiian Labora- 
tory of the Phipps Psychiatric Clinic, Johns Hop 
kins Hospital These experiments were designed 
to show the changes in hcirtrate with accurately 
measured muscular tensions m humans Previous 
studies from this laboratory revealed that even ' 
slight emotional states— those produced by a con- 
ditional stimulus for a small amount of food (2 
gms ) or for famdic shock— are accompanied by 
cardiac acceleration How much of this results from 
increased muscular tension, how much from cen- 
tral nervous excitation independent of peripheral 
teiisioip In D normal subjects exerting a) maximal 
tension w ith left hand on a dy namometer 5 seconds, 
b) maximal tension 30 seconds, c) one sixth max- 
imal tension for 2 nunutes, there was 1) great in- 
dividual variation [56-95 control, 68-116 with a), 
90-136 with b), 66-117 with c)], 2) accelerated 
hcartrate with a) and b) [from 82 control to 97 
test with a) and from 85 control to 112 test with 
b)] With one-sixth maximal tension no change 
in hcartrate occurs during the first 30 seconds, 
a moderate increase during the last 90 seconds com 
cided w ith fatigue The muscular tension produced 
with one sixth of maximal is nearer the muscular 
tension during a conditional reflex — considerably 
less than our maximal tension Respiratory changes 
weio much less than those accompanynng a condi- 
tional reflex having a fairly strong underlying 
inotiv'ation 

From these and other experiments we conclude 
that an increased heartrate occurring w'lth a 
salivaiy or even with a motor conditional reflex is 
much more a result of central nervous excitation 
than of any accompany mg peripheral musculai 
tension 

Beneficial effects of calcium chloride in fluoride 



AMLRIC\K PHYSIOLOGICAL SOCIETY 


93 


poisoning J H Peters (by invitation), L 
Greenman (bj invitation), and T S Danoivski 
From the Department of Research Medicine and 
the Renziehauscn Foundation, UniiersUy of Pitts- 
burgh, School of Medicine 1 0 cc of a 5 per cent 
solution of sodium fluoride in water was adnunis- 
tered by gavage to immature female rats w eigbing 
60 to 115 grams Without treatment death occurred 
in 24 hours or less in 75 to 95 per cent of the animals 
in i series of evperimcnts The introduction into 
the stomach of 3 0 cc of a 4 per cent solution of 
calcium chloride in water just prior to, or within 
5 minutes after, the sodium fluoride reduced the 
mortalitj to less than 10 per cent A delay of 10 
minutes in the adnunistration of the calcium 
chloride to fluondc-poisoned rats reduced sig- 
nificantly the efficacy of this treitnieiit Tetany, a 
frequent though not invariable manifestation in 
the rats given sodium fluoride, disappeared with 
calcium chloride therapy in all but the moribund 
animals The beneficial effects of calcium chloride 
in fluoride poisoning are related, in all probability, 
to the removal of the fluoride ion from solution as 
the highly insoluble salt, calcium fluoride At the 
same time the hypocalcemia and tetany which 
develop in fluoride poisoning ire corrected 
Direct blood pressure recording m man L H 
Peterson and G C Risman (introduced by H C 
B azett) Department of Physiology, School of Medi- 
cine, University of Pcnnsyliania, Philadelphia, Pa 
An innocuous, mobile, practical blood pressure 
recording device has been developed by combining 
w ith a Lilly capacitance manometer the catheter- 
ization technique described a year ago and an ink 
w riter — d c amplifier couple The response is 
critically damped and linear from d c to one 
hundred cycles up to 300 mm Hg Intra arterial 
pressure pulses have been recorded from the 
human continuously under a w ide variety of cir- 
cumstances including surgical and other clinical 
procedures To date over seventy five patients 
have been followed through anesthesia and sur- 
gery Congenital heart defects and normal humans 
under physiological stresses have also been studied 
The technique does not interfere with the pa- 
tient’s comfort or the surgeon’s com enience 
Correct manomotric records hai e been obtained 
continuously for up to ten hours w ithout clotting 
or flushing One individual can iccomplish the en 
tire procedure Calibrations and base line deter 
iniiutions can be made at will P^nder such cir- 
cumstances it lb easy to see the w ue shape and 
correct pressures of each beat as it occurs Deduc- 
tions can be made, when using each individual as 
Ills own control, whether changes in pressure or 
pulse shape are due primarily to imb dance of car 
di ic output, peripheral resistance or arterial dis- 
tention Such imiiicdiite knowkdgc greatly aids 
correlation of causes ind effects Surgery , treat- 


ment or experimental procedure can be modified 
according to the effects observed and valuable time 
may be saved both in surgery and in repetition of 
experiments Data are presented to demonstrate 
specific examples of such values 

The effect of adrenalectomy or evisceration on 
cyclopropane induced cardiac arrhythmias in 
cats Frank L Pettinga (by invitation) and J 
W STOTzyiAN Department of Pharmacology, Bos- 
ton Unuersity School of Medicine After induction 
with a cyclopropane oxygen mixture unanes- 
thetized cats were intubated and maintained in 
deep surgical anesthesia by rebreathing a mixture 
of 28 per cent cyclopropane in oxygen from a 100 
liter reservoir The beam of the electrocardiograph 
(Lead II) was under constant observation Records 
w ere taken every tw o minutes and w hen a change of 
rhythm was observed Control experiments con 
sisted of recording the cardiac response during 30 
minutes of cyclopropane anesthesia On a subse- 
quent day the animals were again placed on the 
anesthetic mixture As soon as a record of cardiac 
arrhythmias was obtained bilateral adrenalectomy 
or abdominal evisceration was performed The 
finding of \llen et al ( Ynesthesiology 3 530, 1942) 
was confirmed that without exogenous epinephrine 
cats develop cardiac arrhythnuas during cy do 
propane anesthesia The arrhythnuas consist of 
ventiicular premature contractions, bigeimnal 
rhythm, and ventricular tachycardia Bilateral 
adrenalectomy caused the preexisting ventricular 
tachycardia to revert to S A rhythm within two 
imnutes in 5 of 6 ammals In the sixth a normal 
rhythm followed evisceration Removal of the 
spleen, gastrointestinal tract and accompanying 
mesentery from cardia to rectum abolished the 
ventricular arrhythnuas in 5 of 7 cats Visceral 
arteries were ligated within 2 cm of the aorta 
Adrenalectomy restored a normal rhythm in one 
of the remaining two, and splanchmcectomy in 
the other 

Variations with age in neutral steroid excretion 
of men Gregori Pincus, Louise Romanoff 
(by invitation) and James Carlo (by invitation) 
The Laboratories of the Worcester Foundation for 
Experimental Biology, Shrewsbury, Massachusetts 
Data have been collected on over one hundred 
normal, healthy men of various ages on the urinary 
17 ketosteroid excretion For basal (sleep) urines 
there is no significant difference in the mean ex 
cretion values betw een the 3rd, 4th and 5th decades 
of life decline in mean excretion values is appar 
ent at the 6th decade which continues on into the 
9th decade The diurnal rhythm of excretion of 17- 
ketosteroids is scarcely altered in the older age 
groups Data on the urinarx excretion of neutral 
reducing lipids reveal no change in mean Lasal 
xalues through the Sth decade A more irregular 
diurnal rhy thm of excretion appears in the older 
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men Since both of these me isurea reflect ictreno- 
cortical secretion it is conckuled that those physio- 
logical activities influenced by the neutral reducing 
lipid precursors aic constantly maintained in 
healthy men uheieas the physiological letivilics 
influenced by 17-ketosteioid precursors dimmish 
in the later decades of life 

- The effect of vagotomy on the secretion of pan- 
creatic juice after the ingestion of various food- 
stuffs (Preliminary Report ) I J Pincls (by' 
invitation), J E Thomas and P O Lachman (by 
invitation) Jejfeison Medical College, Philadel- 
phia, Pennsyhania In view of the current mtciest 
in the effect of vagotomy on gastro intestinal 
function, it was thought timely to present this 
report Feeding experiments were performed on 
three dogs to determine the normal panercatie 
respouse to various foodstuffs Milk, meat, brcid 
and olive oil were fed in quantities which rcjire- 
sented approximatelv equal amounts of total 
solids The volume and specific gravity of the jiaii- 
creatic juice was determined and the nitrogen 
out put calculated These experiments were then re- 
peated in one animal after a successful transtho- 
racic vagotomy Follow ing vagotomy , the volume of 
pancreatic juice was reduced to a significant degree 
The average hourly seeretion for the five hours 
aftei feeding 250 ml of milk dropped from IS 0 
to 7 8 ml , when 55 grams of meat was fed, it de- 
creased from 23 4 to 9 1 , w hereas 35 ml of olive 
oil produced an hourly secretion of 17 9 ml before 
vagotomy, it caused an hourly flow of only 11 1 
ml after vagotomy , 50 grams of bread, w Inch hatl 
caused an hourly flow of 23 1 ml , produced only 
8 2 ml after vagotomy The specific gravity of the 
pancreatic juice was reduced, and the total nitro- 
gen output was markedly diminished 

It would seem that after vagotomy, the secretion 
of pancreatic juice in lesponse to food is decreased 
in amount , the enzyme concentration w hich 
parallels the specific giavity is low, and the nitro- 
gen output IS markedly reduced It may be that 
some of the complications observed w hen vagotomy' 
IS used as a therapeutic measure are produced by 
this effect on pancreatic function 
The reabsorption and excretion of bicarbonate 
in normal man By R F Pitts, J L Ayer and 
W A ScHiEss Dept of Physiology, Syracuse 
Univeisily College of Medicine, Syracuse, N F 
In a series of 14 experiments on 3 normal male 
subjects in whom plasma bicarbonate was elevated 
to 38 mM per liter by infusing sodium bicarbonate, 
from 2 6 to 3 0 niM were reabsorbed per 100 ml 
of glomerular filtrate The excess appearing in the 
filtrate W'as excreted Vt plasma concentrations of 
13 to 23 mM per litei (following ingestion of am- 
monium chloride) reabsorption of bicarbonate was 
99 O'*" per cent complete Thus the normal renal 
threshold for bicarbonate in our experiments varied 


between 21 uid 20 mM per liter It is suggested 
that the mechanism for the reabsorption of bicar 
boiiatc in the distal tubular segment is the same as 
that w Inch converts buffer salts into free titratable 
aeuis by the exi hinge of hydrogen ions for fixed 
base If this same exeh inge were effected for base 
bound by bicarboi) ite, one would predict first, that 
the partial pressure of carbon dioxide in the urine 
(i e concentration of free carbonic acid) should 
iiicreusc in proportion to the rate of distal tubular 
rcabsorption of biearbonate, and second, that the 
rite of cxeretioii of titratable buffer acid should be 
inversely related to the rate of distal tubular reab 
sorption of bicarbonate, i e carbonic acid should 
substitute for buffer acid The experimental data 
are in accord with both predictions It is probable 
that the proximal tubular mechanism reabsorbs 
bicarbonate isotonieaUy , i e i/i proportion to uatcr 
If true, the volume of fluid reabsorbed in the 
proximal segment must be inversely related to 
plasma bicarbonate concentration 
Blood and urine levels of theophylline after 
intravenous injection A J Peummer (introduced 
by Geougi Ij iMxisos) Department oj Pharma- 
cology, Boston Unnersity School of Medicine 
V method for the determination of theophylline 
has been developed and will be rcixirted in detail 
elsewhere Theophylline is extracted from a tri- 
chloracetic acid blood filtrate, precipitated as a 
copper compound in methyl alcohol solution and 
determined by titration of the iodine liberated 
from a soluble iodide by the copper compound 
The method IS sensitive to 0 1 mg per 100 cc blood 
It has been applied to blood and urine Theophyl- 
line was determined in the blood of five dogs after 
the intravenous injection of 10 mg per kg of theo- 
phylline w ith ethylene di imine at intervals of five, 
thirty, sixty, and ninety minutes after the injec- 
tion The levels, expressed in mg theophylline 
per 100 cc of blood are as follows at 5 minutes 
0 76 to 1 10 , at 30 minutes 0 43 to 0 58 , at 60 nmi- 
utos 0 16 to 0 30 , at 90 minutes 0 10 to 0 Theophyl- 
line was detected in only' one animal’s blood after 
90 minutes The theophylline in the mine was 
determined in cathetenzed specimens taken at 
thirty, sixty and ninety minutes after the in- 
travenous injection During the fiist thirty minute 
period the average excretion was 0 062 mg per kg , 
durmg the second thirty minute period 0 046 ing 
per kg and during the third period 0 036 nig per 
kg During the 90 minute period 1 S% of the 
injected drug was excreted 

Venous pressure in the human leg during exer- 
cise and in various positions Albert 4 Pollack 
and Earl H Wood Section on Physiology, Mayo 
Clinic, Mayo Foundation, Rochester, Minnesota 
Direct and continuous measurement of the pres- 
sure in the great saphenous vein at the ankle in 
eleven normal subjects in the supine, sitting and 
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standing positions and while the subjects were 
walking on a treadmill was made by means of a 
strain gauge manometer connected to a polj thene 
tube w Inch was inserted in the vein through a no 
17 needle The average pressure in the supine posi- 
tion was 11 6 (7-15 9) mm of mercurj In the 
sitting position, the average pressure was 55 9 
(45-67 5) mm of mercurj and in the resting stand- 
ing position was 86 8 (78 5-92 6) mm Resting ve- 
nous pressure at the ankle in the various positions 
studied was sufficient to support a column of blood 
up to the third thoracic interspace at the sternum 
Taking a single step produced an average initial 
rise of 10 (— 3 to 28) mm of pressure even before 
the heel was lifted from the floor An average fall 
of 51 8 (28-80 5) mm of mercurj occurred while 
the foot was off the floor As the heel returned to 
the floor, there was a slight rise in pressure, fol- 
low ed by another fall to the previous low level as 
the heel settled on the floor (and the bodj w eight 
was redistubuted) ks the subject stood qmetlj 
after taking the step, the pressure returned to 
the control level over a period of 22 9 (11-37) 
seconds While the subjects were walking on a 
treadmill at 1 7, 2 6 and 3 3 miles per hour, the 
pressure fell in all subjects in the first four to 
twelve steps to an average mean stable value of 
22 3 (11-30 6), 24 3 (8 5-38) and 23 5 (10-43 2) 
mm of mercury respeotivelj and returned to the 
control level in 31 2 (8-57) seconds after the walk 
Inclining the treadmill to 20 degrees made no dif- 
ference in the fall of pressure during the walk 
The toxicity of various stimulants of nervous 
tissue as reiealed by tissue culture technique 
J Painter and C M Pomerat Tissue Culture 
Laboratory of the Department of Anatomy and the 
Pi,ychopathtc Hospital, Medical Branch, The 
University of Texoa, Galveston, Texas A tech- 
nique has been devised to observe the outgrow th of 
nerve fibers and glial elements from e\plants of 
spinal cords of 9 daj chick embr\os in hanging 
drop preparations The tovicitj of various bar- 
biturates has been studied with this method (Pro 
Soc E\per Biol and Med 63 322 1946) 

Total inhibition of fiber outgrow th resulted from 
the inclusion of 500 T/ml of benzedrine sulfate 
while a few short fibers were seen in medium con- 
taimng 250 y and cultures with 150 y/ial of this 
drug resembled the controls Metrazol was studied 
w ith the use of a 10% solution ordinanlj emplov ed 
for clinical purjioses (Bilhuber Knoll Corporation) 
Total inhibition was obtained w ith a 1 8 dilution of 
1 10 ( 10 , 0007 ) Picrotoxin proved remarkablj non- 
toMC Outgrow th from e\plants in a medium eon 
tuning 3 75 mgs /ml appeirod uninjured The 
migration of fibers was not damaged in niedimn 
containing 1000 y/ml of camphor tctrazol but the 
addition of 1250 y/ml proved totalh inhibitorj 
Crystalline and protamine zinc insulin at 10 


y/m\ pernutted outgrowth of fibers resembling 
corresponding untreated control cultures for the 
first 24 hours, but bj^ 48 hours it was evident that 
these elements were arrested Stained prepara- 
tions revealed only fibeis of relatively large diam 
etcr, the dense network of fine fibers being almost 
completely eliminated 

Uropepsm excretion in man C J Podore (by 
invitation), R H Broh-Kaha (bj invitation) and 
I Arthur Mihskv May Institute for Medical Re- 
search of the Jewish Hospital, Cincinnati, Ohio 
Studies have been undertaken to determine some 
of the various factors that influence the rate of uro- 
pepsin excretion in man It was first essential to 
demonstrate that the activiti of uropepsm in the 
urine specimens as thej^ are tested in the laboratory 
reflects the true concentration of this enzyme as it 
13 excreted in the urine The stability of uropepsm 
was confirmed and no uropepsm inhibitors were 
found in urine The urine from numerous normal 
subjects was collected over a 24 hour period for 
several w eeks without interruption In many cases 
the urine excreted during the hours of activity was 
collected separately from that excreted during 
sleep Ko correlation could be observed between 
the excietion of uropepsm and the acidity of the 
urine or the rate of urine excretion Uropepsm was 
excreted at a fairly constant rate over a 24 hour 
period and was not influenced bv urine volume so 
that It w as the total amount of uropepsm appearing 
n the urine rather than its concentration that 
characterized its excretion Ordinary fluctuations 
in daih diet failed to produce any marked variation 
m excretion Nocturnal excretion m general was 
somewhat lower than excretion during the day but 
much overlapping was observed Each subject ex- 
creted uropepsm in a fairh characteristic pattern 
with but fairly small daily fluctuations Children 
were characterized by a lower uropepsm excretion 
than were adults The excretion of patients with 
gastric lessons was comjiared with those of normal 
subjects The great majority of patients with be- 
nign peptic ulcer fell into a group that was charac- 
terized by a highei daily mean uropepsm excretion 
than that of the normal Fluctuations about this 
mean were greater m the ulcer group than m the 
normals Patients with malignant ulcers, as verified 
by pathological examination, were characterized 
by a somewhat lower uropepsm excretion than the 
normal subjects 

Variation of total circulating hemoglobin and 
reticulocyte count with season and following 
hemorrhage R L Post (by invitation) and C R 
Spevlmxx Unnersity of PennsyUania, Medical 
School {Physiol Dept ) Total circulating hemo- 
globin was detorimned bv the carbon monoxide 
method using a filter photometer on four men at 
about two week intervals from June 1946 through 
Vugust 1947 Reticulocv tes w ere counted at similar 
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intervals from Decembei 1916 through August 
1947 The mean monthly outdoor temperature 
ranged from 30°F to 70“F m this period During 
the summer of 1916 increases m total circulating 
hemoglobin from 6 to 11% were observed but m 
1947 no significant increase Mas found Similarly 
no increase in reticulocyte count was found in 
1947 These results need not be inconsistent with 
leports in the literature of a reticulocytosis in the 
spring and an increase in total hemoglobin in hot 
weather because these subjects spent moat of their 
time indoors To determine the reticulocytosis 
produced by a sudden small deficit of hemoglobin 
four other subjects were bled 10% of then blood 
volumes and total hemoglobins ind rcticuloc} to 
counts w ere determined almost everj' day for iiioie 
than two weeks The hemoglobin deficit was np- 
piOMinatcly one-half restored in two weeks Ihe 
reticulocjtc count rose almost lineailj from a 
normal of 7 per 1000 i be to a peak of IS per 1000 ibe 
in 14 days 

The reticulocyte count cannot be taken is 
directly proportional to hemoglobin production 
under these circumstances On the basis of our 
data it would appear that cither the maturation 
time of the reticulocytes must increase or that a 
higher proportion of red blood cells leaving the 
marrow must be in the reticulocyte stage following 
such a hemorrhage 

Action of narcotics on synapses compared to 
action on axons in sympathetic ganglia J IM 
PosTEiiNAK (by invitation) and M G LAiinABti. 
Johnson Foundation, University of Pennsyhania 
The action of naicotics on synaptic functions were 
compared with effects on axonal conduction by re- 
cording impulses traiisnutted through perfused 
stellate ganglia of cats The postsynaptic action 
potential in the inferior cardiac nerve following 
preganglionic nerve stimulation measured the 
number of cells responding to synaptic excitation, 
the action potential of the cervical sympathetic 
trunk measured the numbei of type B fibers con- 
ducting impulses through the stellate ganglion 
without synapse Chloroform and ethyl ethei 
exhibited preferential action on the symaptic 
pathway, which was depressed by concentrations 
about § those which equally depressed conduction 
over B-fibers Both narcotics caused detectable 
effects at concentrations equalling those in blood 
foi human surgical anesthesia By contrast, ethyl 
alcohol (previously reported) and methyl alcohol 
had no preferential action on synapses Actually 
axonal conduction was depressed in concentrations 
about J the concentrations equally depressing the 
postsynaptic response Higher aliphatic alcohols 
exhibited a pronounced differential action, octyl 
alcohol depressing the synaptic pathway in J the 
concentration required for equal effect on B-fibers 
This preferential action developed progressively 


in the aliphatic scries (Ci to Co and C3), the ratio 
of required concentrations being a linear logarith 
mic function of the number of carbon atoms 
I' or a given effect on the synaptic pathway, 
thermodynamic activities were nearly equal for 
ethyl ether, chloroform and the alcohols, while 
molar concentrations varied nearly 6000 fold lor 
effect on B-fibers, the thermodynamic activities 
increased ten fold with number of C atoms in the 
alcohols, the activities for chloroform and ethyl 
ether being intermediate 
A simple calorimeter for simultaneous deter- 
mination of heat production and heat loss in 
laboratory animals LxwiiLNct. R Prolti (by 
invitation), Martha J Barrett (by invitation) 
Hid James D IlAitnx From the New Yor! Hus 
pitul and the Dcparltnenl of Physiology, Cornell 
Lnivcrsily Medical College, New York, New lorl 
The calonmetne tcchiuciue developed by Day 
and If irdy for premature infants has been im 
provcil to gno i ripid method of simultaneous 
me isurcmcnt of respiratory metabolism and heat 
loss in inimalb Expensive equipment and in- 
volved procedures heretofore required for direct 
heat determinations hive been largely chnunated 
Heat pioduetion and heat loss in calories per hour 
can be measured in single periods w itli an accuracy 
of zt 2% A single obscrv er using half hour periods 
can operate the entire apparatus 'Ihc calorimeter 
consists of two eoneeiitric copper cylinders scjia 
rated by i 10 mm iir layer Air is circulated 
through the inner cylinder (the calorimeter 
proper) Thermocouples are placed at intervals 
over the surface of e leh cy hnder and in the ingoing 
and outgoing air stream apertures Within ind 
insulated from the inner cylinder arc a wire mesh 
floor, skin, muscle and rectal thermocouples ind 
electrocardiograph leads Vctivity of the animal is 
recorded fioni a pneumograph attached to the sus- 
pended calorimeter and fioni electrocardiograph 
changes Direct calorimetry is based on the mcas 
urement of thermal gradient between the two 
copper cylinders, the outer of which is cooled to 
room temperature by an electric f in Correction is 
inaelc for vaporization and calorimeter storage 
under non equilibrium conditions The caloiinieter 
is sufficiently vers.itile to be used with eitlier 
closed or open circuit method We found the 
open circuit, grivimctrie method of Haldine sufh 
ciently accuiate for generil use Where small 
quantities of oxygen ind cirbon dioxide are pres- 
ent the gasoinctric method of Baikcr is more 
applicable 

Man’s respiratory response during acclimatiza- 
tion to high altitude Hervi vnn Rahn and Arthur 
B Otis Department of Physiology, University of 
Rochester School of Medicine and Dentistry, Roch- 
ester, New York The changes in alveolar air com- 
position duiing acute exposures to high altitude 
are compared to those recorded in the hteratuie for 
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acclimatized individuals A diagram is presented 
which allous one to visualize the simultaneous 
alveolar o\ygeii and carbon dio\ide pressures as 
w ell as the alveolar ventilation at any altitude and 
to predict the magnitude of the changes in these 
three quantities during the process of acclimatiza- 
tion The prediction for changes in alveolar air 
Mere verified by evposure of three subjects to 9500 
ft for several M eehs 

With the assumption that the blood pH returns 
to normal iihen acclimatization is complete, one 
can estimate that the alkali reserve at this altitude 
IS lowered approMiiiately 20% If the pH has a 
regulatory action upon the ventilation then the 
reduced alkali reserve should make the respiratory 
system more sensitive to equal increments in CO 
This IS indicated by (1) a greater ventilation re 
sponse to 22 and 34 mm pCO. in the inspired aii 
after acclimatization, (2) a smaller increment in 
alveolar pCOj necessary to achieve the breaking 
point after breath holding when pure oxygen was 
breathed ataltitude and, (3) by reduction in breath 
holding time when breathing pure o\ 3 ’gen at alti- 
tude 

Dynamical and electrical features of human iso- 
lated voluntary muscle in isometric and isotonic 
contraction H J RALSTO^,J R Close (by invita- 
tion), V T iNuia (by invitation) and B FE^^- 
STEi\ (by invitation) Dept of Physiology, College 
of Physicians and Surgeons, San Francisco, and 
the University of California School of Medicine and 
College of Engineeri ng, San Francisco and Berkeley 
Mecliamcal and electrical responses of essentially 
isolated voluntary muscle have been studied in 
amputees having ciiieplastic muscle tunnels 
Stimulation of the muscles was in all cases volun- 
tary Isometric length-tension diagrams reveal the 
same basic features as those shown by frog muscle 
Since force developed varies with length of muscle, 
no correspondence between mechanogram and 
electromyognim exists, except at a given length 
of muscle Isometric contraction times are much 
greater than those in artificially stimulated muscle- 
nerve preparations, in some cases exceeding one 
second The slow development of both force and 
electrical activity in voluntary contraction indi- 
cates that voluntary response is at first fractional 
U a given length of muscle, forces developed in 
isotonic contraction are only a few per cent of those 
developed in isometric contraction Velocities of 
free contraction as great as six times the resting 
muscle length per second have been observed 

The effect of eserine on the absolutely and 
relatiiely refractory period of turtle heart strips 
Robert W Rimsei George Fischer (by invita- 
tion) and Mirie Louise Fuxkeb (by mutation) 
Department of Physiology and Pharmacology, 
Medical College of Virginia, liichmond, Virginia 
Turtle heart strips (xentnelo) wore equilibrated 


overnight in Ringer’s solution, and on the follow iiig 
day stimulated electrically at a constant rate of 6 
per nunute The temperature ranged fiom 25 to 
SO^C Short condenser shocks (cr = 5 milliseconds) 
were applied at larious intervals between two 
successive ten second responses and the voltage 
required to cause an additional response recorded 
Adequacy of response to the interpolated shock 
was judged by the appearance of a second action 
potential When the voltages of the interpolated 
shocksare plotted against time measured from the 
preceding shock, the resultant curve maps out both 
theabsolutelyand the relatively refractory periods 
Such curves were obtained first in Ring 
and then after application of the Ringer eserine 
solution In a few experiments the curves were 
redetermined after w ashout of the drug by Ringer’s 
solution The concentrations of the eserine solu- 
tions used (either as salicylate or sulfate) ranged 
from 1/100,000 to 1/10,000 In the majority of 
instances eserine slow ed the rate of recovery of the 
threshold to its initial value and thus prolonged the 
relatively refractory period There was no experi- 
ment (out of 18) in which the drug shortened the 
rebtively refractory peuod The drug did not 
significantly affect either the absolutely refractory 
period or the initial threshold 
Ventricular isometric relaxation phase as 
measured on the electrokymogram EnyvxHU F 
Rxndae (by invitation), Bert R Boone (by 
invitation), George F Elunger (by invitation), 
and M J OppEXHEiyiER Dept of Physiology, 
Temple Lniv School of Medicine and Heart 
Disease Control Section, U S Public Health 
Set lice, Philadelphia, Penna The development of 
the electrokymograph (An Jr Roentgen and 
Rad Therapy 57 409, 1947), has provided a new 
method foi study ing the pulsations of the heart and 
great vessels on the intact human subject Clearly 
recorded seriations following the ventricular ejec- 
tion limb appear to provide an easy means of 
measuring the duration of the isometric relaxation 
phase Little inifiortaiice has been given this phase 
m past investigations Wiggers and Burstem, 
utilizing optical venous and arterial tracings on 
man, have provided some figures with yyhich those 
of our direct method are in close agreement 



Range 

Average 


seconds 

secotuis 

Wigfi^ra and Burstem 

Randak etal 

0 0S7-0 136 

0 orb 

normals 

0 060-0 liiO 

0 113 

22 abnormal -J 

0 1(KH) 220 

0 ITS 


There is little difficulty m measurement of this 
phase on better than ninety -five per cent of the 
subjects The duration appears to be independent 
of heart rate (between rates 70-115), and Hide- 
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pendent of ige, &c\ ind blood pressure Ninety- 
seven pel cent of the nonnals were found to have 
durations in the lange of 0 OCO to 0 140 seconds, 
inclusive Tins measurement w is t iken on twenty- 
two patients with heart diseise, eonsisting of 
myocardial infarcts, bundle brineli blocks, and 
h 3 pertension Significant ineriascs in duration of 
thip phase were noted in i majoritj of the cases 
Eighty-si\ per cent wcie found to have duritions 
in the ruige of 0 150 to 0 220 seconds, inclusive 
This prolongation in isometric relaxation has not 
been found to be chaiacteiistic of any one patlio- 
logic condition studied These results suggest that 
more import ince maj bo given to this phase of the 
ventriculai eycle, and further investigation into 
the physiologic factors concerned is indic ited 

Effects of the ablation of the pituitary, adrenals 
and typhoid on liver regeneration, nucleic acid 
partition, etc Damu Rvitoiit, Attilio Cv\- 
ZANELLi and RuthGiild (by inv itation) Depart- 
ment of Physiology, Tufts College Medical School, 
Boston Paitition of nbosciiucleie leid (PN V) and 
desoxynbosenucleic icid (DNA), total solids, 
total N, and the amount of liver regenerated were 
studied in lat livers before partial hepatoctomy, 
in which about ’ of the liver was removed, and 
after 96 houis of regeneration In all cases, the 
control and experimental animals receu ed approxi- 
mately the same amount of a synthetic diet The 
findings below are to be eoiistrucd is a comparison 
with results obtained on animals with intact 
endocrine glands (1) Pitiidnri/ Hepatectomy was 
performed 4 to 7 day'safter hy pophysectomy In the 
pre-hepatcctomy liver there was a small increase in 
PNA, but no other signific iiit findings In the 
regenerated liver, DN‘V wassignihcantly increased, 
and the amount of liver rtgeiicrition was reduced 
to J of the control (2) Adrenals PN \ was increased 
both in the pre-hepatectomy liver (10 days after 
adrenalectomy) and in the legencrated liver There 
was a tendency towaids reduction in regeneration 
When the animals w ere subjected to a temperature 
of 31 °C duiiiig the entire experiment, the decrease 
in regeneration became much more maiked (3) 
Thyioid Six weeks after thyroidectomy, the pic- 
hepatectomy liver showed a reduction in PNA and 
total N , the legenerated liver showed only tenden- 
cies which were not statistically significant How- 
ever, animals fed desiccated thyroid showed by 
comparison with the normal, and particularly with 
the thyroidectomized animals, a significant rise in 
PNA of both the pre-hepatectomy and the legen- 
eiated liver, as w ell as an increase in the amount of 
liver regeneiated 

The results seem to indicate independently^ act- 
ing effects on the liver by the three glands studied 

The partial purification and some properties of 
an adaptation-stimulating principle from yeast 
JohnM Reiner and S Spieollman {Department 


of Bacteriology and Immunology, Washington 
Uniicrsity School of Medicine, St Louis, Mo) 
llctLiit studies of atlijitive enzymes in yeast have 
suggested the hypothesis that cn/yinesare formed 
by self-duplieating cytoplasmic units The exist 
cute in adapted cells of materials having some of 
the properties to be expected from such units was 
reported earlier (Cold Spring Harbor Symposia on 
Quantitative Biology, 11 256 (1916) J General 
Physiology, 30 755 (1947) We now have a repro- 
ducible procedure by which an adaptation stimu- 
lating principle c in be prepared from galactose- 
adajited yeast cells, and separated from an as yet 
unidentified inhibitor The active principle does 
not ippeir to be diilyzable It is inactivated by 
brief exjiosure to cold acetone and by prolonged 
exposure to eoldalcoliol, but resists heatingat60°C 
for IS long as 15 minutes Its activity is unaffected 
by desoxy ribonuelcase, ribonuclease, pepsin, tryp 
sill, chy niotry psiii, or papain Incubation with 
Iirotcin (leiiaturants such as urea inactivates the 
principle The denaturants also inhibit normal 
adaptation, but the cells recover and eventually 
adipt When the aetne principle is added to cells 
simultaneously with the ileimturant, no inhibition 
IS obscryed Vddition ot the adaptive substrate 
prior to or together with the deiiaturant also has a 
protective effect An imfiort int characteristic of 
this material is its extreme instability in the 
absence of the specific idaptiy e substrate Usually 
all stejis of a preparation are performed in the 
presence of the substrate (1% galactose) Omission 
of galictose or substitution of glucose leads to 
dis.ippearaucc of activity No desoxyribonucleic 
icid was detected in this material Determinations 
of nitrogen, phosphorus, and ribose are consistent 
yyith the supposition that a nucleoprotein may be 
picsent Prolonged treatment with chloroform to 
remove extraneous protein does not affect the 
actiy'ity , and the residue still contains large 
amounts of protein and has an N-P ratio too high 
for a nucleic acid The possibility' that the actiye 
m ltd 111 IS the adaptue enzyme itself lias been 
ruled out by experiments in w Inch it was added to 
ictive extracts from unadapted yeast, which have 
been shown to possess all the non-protein com- 
ponents necessaiy for the adaptive fermentation 
( Archives of Biochem , 13, 113 (1947)) The com- 
bination fails to ferment galactose 

Effects of hemorrhagic shock on hepatectomized 
and bilaterally nephrectomized, hepatectomized 
dogs J J Reinhard, Jr (by invitation), 0 
Glasser (by invitation) and Irvine H Pxge 
Fiom the Reseaich Dnision of the Cleveland Clinic 
Foundation Cleveland, Ohio 
Hepatectomized and bilaterally nephrectomized- 
hepatectomized dogs were subjected to a standard 
hemoi rhagic shock The response of these animals 
did not differ significantly from that of animals 
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w ith livers and kidnej s intact When the dogs’ n 
blood was therapeutically restored by intra arterial 
transfusion the blood pressure increased and was 
maintained at the pre shock level for 2 to 3 hours 
Responses to adrenalin in the pre shock control 
period and the post shock control peiiod were 
equal 

Other hepatectomised dogs were given 250-300 
cc of blood from animals in hemorrhagic shock 
whose livers were intact In order to keep the 
blood volume constant, the blood from the shocked 
donor was transfused into one leg while an equal 
amount of blood of the hepatectonuzed dog was 
removed from the other log Some of the donor 
animals had intact kidneys and some had been bi- 
laterally nephrectomized prior to shock The 
hepatectonuzed recipients show ed no toMC effects 
of the transfusion and the blood pressure remained 
constant 

To demonstrate further the lack of toxic effects 
following transfusion, the hepatectonuzed recipi- 
ents were bled to produce shock The response 
to bleeding was identical to that of hepatectonuzed 
dogs w hich had not received blood from a shocked 
donor 

Thus, it IS seen that the absence of the liver docs 
not change significantly the response of dogs to 
hemorrhagic shock 

Some cutaneous responses to ‘refle\ heating ” 
Walteb C Randall, Douglas E Smith, and 
•Ilkick B Hebtzmav Deparlmeni of Phrjsiology, 
St Louts Universtly, School of Medicme 

Simultaneous observations were made upon the 
cutaneous blood flow , the skin surface tempera 
ture, and the numner of functional sw eat glands on 
the forehead, cheek, forearm, and finger pad while 
normal male subjects were exposed to “reflex 
heating’ experiments Immediately follow ing ex 
posure of the low er extremities and the low er trunk 
regions in a hot water bath (38-44), blood flow and 
skin temperature of the finger pad quickly in- 
creased to high levels Simultaneous sweating re- 
sponses on the finger pad showed either no change, 
or a slight increase In all other areas studied a defi- 
nite time lag follow ed the exposure to heat before 
increases m blood flow , temperature and sw eating 
were observed Increases in sweating and in blood 
flow generally occurred approximately together, 
altliough m some experiments the sweating re 
sponses appeared somewhat earlier than vasodila- 
tation Relative flow and sweating responses in the 
four body areas both in the normal and the heat 
dilated state, aio described and compared with 
maximal responses induced by direct stimulation 
by histamine ind mecholy I 

Physiological protection of the extremities from 
severe cold S I Rxpxport (by imitation), E S 
FETCHEn, and John F II xll (bx invitation) The 
Icro Laboratory, 11 right Pidd, Dayton, Ohio 


Hand and foot temperatures in the cold can be 
made primarily dependent upon the state of 
thermal balance of tbe body , and nearly inde- 
pendent of ambient temperature and insulation 

Forced internal ventilation of clothing permitted 
control of the thermal state of the body through 
regulation of a hot air supply (see Fetcher, Rapa- 
port, and Hall, this issue) The hands and feet w ere 
excluded from the ventilating circuit, receiving 
heat only from their blood supply The insulation 
of the footgear and gloves, calculated in clo, was 
2 6 and 0 9 respectively , that of the body clothing 
was 2 5 do The effect upon hand and foot tempera- 
tures of variation of the heat supplied to the body 
was studied at O^F and — 30°F It w is found, in 
three subjects, that normal hand and foot tempera- 
tures were maintained when approximately ISO 
kg Cal /hr were supplied at 0°F , and 2S0 
kg Cal /hr at — SO^F ,i e , when the body did not 
need to conserve heat The temperature of even the 
bare hand could be kept within the comfort range 
at — 30°F When the heat supply to the body was 
reduced, insulation could not prevent liand and 
foot temperatures from falling In two of the three 
subjects, at — 30°F , the extremities roivarmed 
after the body had been rewarmed Hand tem- 
perature rose before foot temperature Slight heat 
deficit caused a fall of foot temperature but not of 
hand temperature, despite the greater insulation of 
the foot 

Effect of epinephrine on the circulating 
eosinophils L Recant (by invitation), P H 
Fohsham (by invitation), and G W Thorn De- 
partment of Medicine, Hanard Medical School, and 
the Medical Clinic, Peter Beni Bngham Hospital, 
Boston, Massachitscll'i 

It has previously been shown that epinephrine 
activates the pituitary adrenal cortical system by 
stimulating the secretion of adrenocorticotropm 
It was subsequently demonstrated that adreno- 
corticotropin produced a fall in circulating 
eosinophils in subiects with normal adreiui cortical 
function It has been found that 1 5 mgni ot 
epinephrine in saline given intravenously over a 
one-hour period produces a fall in circulating 
eosinopluls of from 55 to 75 per cent in four hours 
m both normal subjects and patients with 
\ddison s disease The finding that the “adrenalin 
effect ’ on eosinophils is independent of the adrenal 
cortex has been confirmed by the study of normal, 
adrenalectomized and hypophysectomizcd rats 
The mechanism of action has been studied 

Arteno venous blood sugar studies on the 
kidney of the eviscerated dog Rogpr M 
Reinecke and Paul J Hxuseb (by invitition) 
Unnersily of Minnesota 

The concentration of fermentable reducing sub- 
stance, 1 e , blood sugar, usually becomes higher in 
the renal vein than in the aorta of the dog from 
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which the liver, pancreas, spleen, stomach and 
intestine except the lower colon have been re- 
moved This phenomenon is not prevented by 
stopping the secretion of urine thiough increasing 
the pressure in the ureter 

The effect of changes in cardiac “competence” 
on right auricular pressure Riciiaud A Ri isb 
(bv invitation) and Joslph R DiP vlwa Dcparl- 
menl of Physiology, Long Island College of Medi- 
cine, Brooklyn, N Y 

Opinion is divided as to the primary factor re- 
sponsible for the elevated venous piessurc encoun- 
tered in congestive failure One view relates it to 
decreased cardiac competence, while the other 
maintains that it results from the increased blood 
volume Experiments in open chest cats in which 
cardiac competence is decreased bj near lethal 
doses of quimdmo intravenouslv , bj electricallj 
induced auricular fibrillation, or bj topical applica- 
tion of mecholyl, cause rises in venous pressure 
(right auricle) of the low magnitude of 1 to 3 ems 
of water In competent heaits saline infusions as 
much as i the total blood volume produce only tem- 
poiary rises of venous pressure w ith return to nor- 
nuil values in two to five minutes When increased 
blood volume is imposed on an incompetent heart 
in the same animal, the elevation of venous pres- 
sure IS still transitory m nature It is to bo con- 
cluded that neither cardiac incompetence, in- 
creases in blood volume, nor a combination of the 
two can completely explain the sustained, mark- 
edly elevated venous pressures seen in congestive 
failure In our experiments to date, prolonged rises 
in venous pressure were obtained only after the 
following conditions were produced sequentially 
1) a marked decrease in cardiac competence with 
quinidine, fibrillation and mccholvl, 2) an increase 
in blood volume by saline infusion, 3) a partial 
return of cardiac competence w ith epinephrine It 
IS suggested, therefore, that these three conditions, 
pai ticularly a partial return of cardiac competence, 
are essential for the persistent elevation of venous 
pressure 

Prediction of the stroke volume of man from 
brachial pressure pulse values Joha W Reming- 
T0\, W F Hamilton, Charles R Noback (by 
invitation), and Jay J Gold (b> invitation) De- 
paiimenl of Physiology, Vniieisily of Geoigia 
School of Medicine, Augusta, and Department of 
Anatomy, Long Island Medical School, Biooklyn 

The volume-piessure lelitions, coriected for 
bodv sire, of 48 human aortas, covering an age span 
from S to 89 years, were compiled The series was 
divided into age gioups, and into a gioup of hyper- 
tensives In situ aortic lengths aie the same for all 
gioups A definite trend for an increase in volume 
with ageing, and with hypertension, was noted, 
but the oveilap between gioups is large There is 
no correlation between diastolic size and the vol- 


ume uptake per unit pressure increase Hence the 

av 

variability considerably greater than that 

of the simple ratio The latter is not signifi 

caiitly ehaiigcdby ageing nor by hypertension 

Volume distensibility t ibles were constructed 
for the calculation of the stroke volume from the 
pulse contours of 68 intrabrachial pressure pulses, 
60 of which were kindly supplied by Dr AndrC 
Cournand Predicted stroke index differs from that 
given by^ the direct Fiek procedure by an average 
of 17% Vn estimation from pulse pressure alone 
gives an average discrepancy of 23% The correc- 
tion of pulse pressure for the changing arterial dis 
tcnsibility with pressure, lowers the average dis 
crepaney to 18% The size of the error, and the 
small improvement made by the use of the contour 
c ilculation over the latter procedure, indicate 1) 
V iriation in systolic drniuge plays a small part in 
the inaccuracy of the latter method, 2) that con 
tour variations between brachial pulses is small, 
and 3) that the major inaccuracy of both methods 
lies in the varmtioii in arterial distensibility of 
different individuals 

Does injury to an axon promptly induce altered 
cxcitabilitv in its cell of origin’ Birdsev Renshxw 
and Herbert Roslnbvlm (by invitation) De- 
partment of Physiology, Unnersity of Oregon Medi 
cal School, Portland 

Two types of experiment on lumbo-sacral moto- 
neurons of pcntobarbitalizcd cats have given no 
support to the hypothesis that injury to the axon 
of a neuron promptly' induces a ehange m the ex- 
citability' of its soma In one series determinations 
were made of the size of 2-neuron arc reflex dis- 
charges initiated by dorsal root stimulation and 
recorded electrically' m the tibial nerve of the 
lower leg before and after section of the nerve four 
to SIX centimeters peripheral to the assembh of 
recording elcctiodes In a second series micro- 
electrodes were used to record the tibial nuclear 
action potentials that were evoked by antidromic 
motor volleys initiated by delivery of supra- 
maximal shocks to the tibial nerve in the lower 
leg before and after section of the nerve below the 
ankle Dorsal roots had been sectioned in all experi- 
ments Contiols established that section of the 
tibial nerve did not significintly affect the lecoid- 
ing of centrifugal impulses in the fiist series, nor 
the size of the antidromic volley s in motor axons in 
the second Within four to six nunutes after section 
of the nerve theie occuired only veiy small and 
inconstant changes in the responses used to meas- 
ure somatic excitability' If any change is produced 
promptly as a consequence of nerve section, it is 
so small under the conditions of the experiments as 
to be difficult to investigate by the sensitive nieth 
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ods utilized and would appear to be of doubtful 
phj aiological significance 

Are there arterio-venous shunts in the hidnej’’ 
Francois C Rbtjbi (by invitation), Henry \ 
SciiROEDER, and Ahvoed H Wiluaais (by invi- 
tation) Department 0 } Internal Medicine and the 
Oscai Johnson Institute, Washington University 
School of Medicine, and Barnes Hospital, St 
Louis, Missouri 

Recently Trueta, et al , using various tech- 
niques, demonstrated the probabilitj of arterio- 
venous bypasses in the kidnejs of rabbits At- 
tempts were made to examine this problem in the 
dog and man In dogs renal blood flow was measured 
either by a rotameter in the renal artery or bj the 
renal excretion of para aminohippurate The ex- 
traction ratio of PAH by the kidnej was deter- 
nuned as well as simultaneous renal arterio venous 
oxj gen differences After the intrax enous injection 
of epinephrine, it was found that the renal arterio- 
venous oxygen difference decreased almost 
regularly three to eight nunutes later After ten 
nunutes, it often rose to a higher level than before 
injection 

In human beings essentiallj the same methods 
were employed, renal venous blood being obtained 
b> catheterization After subcutaneous injection of 
adrenalin (0 S mg ) , the renal A- V oxj gen differ- 
ence decreased markedly a few minutes later in 
some but not in all cases The extraction of P AH 
fell slightly about twenty minutes after injec- 
tion but this change was not simultaneous w ith the 
decrease m the renal A- V 0 difference From these 
results it can be concluded that renal arterio- 
venous by passes may at times appear under some 
conditions, but are not of great importance in the 
total renal circulation 

An analysis of the effects of large volumes of 
isotonic saline on the circulation of severely 
hemorrhaged dogs Monica Rbixolds (intro 
duced by Magnus I Gregersex) Department of 
Physiology, College of Physicians and Surgeons, 
Columbia Umterstly 

Hemorrhage was produced in 27 dogs bv bleeding 
out and immodiatelj returning 25% of the blood 
collected (Walcott, 19-14) One hour later 0 9% 
saline was infused slowly (15% of body weight) 
Chingea in the oxygen consumption, arterial and 
venous oxygen, cardiac output, plasma volume, 
blood volume, hematocrit and plasma protein were 
mcisurcd Only four of the imimls died The dogs 
were thirsty, drank copiously, mil excreted large 
yolumes of urine Plasma protciiib md hematocrits 
shortly ifter the sahno were lower than a day later, 
the pi isma proteins increasing 1 gm % Eighteen 
hours after the infusion the plasma yolume aier- 
agedScc per kgra above the control yalue but the 
totil blood yolume w is 15 cc per kgm below the 
control Immcduttlv after hemorrhage the cardiac 


output was reduced approximately 70% The saline 
brought it up to control values and 18 hours later it 
nss 5% above the control After the bleeding the 
arterial oxygen concentration fell from IS to 16 
vols % After the infusion it fell to 9 vols % and 
the following day it was 10 vols % The venous 
oxygen, though low ered from 14 to 4 vols % by the 
bleeding, rose after the infusion to 6 vols % w here 
it i-emamed The circulatory changes induced by 
the saline apparently account for the therapeutic 
effects observed 

Uterine contractions effective in dilating the 
huinan cervix, recorded by the multichannel 
strain gage tokodynamometer S B M Rein- 
OEPs, L M Hbelmax (by invitation) and P 
Bruns (by invitation) Carnegie Institution of 
Washington, Department of Embryology, and De- 
partment of Obstetrics, Johns Hopkins University, 
School of Medicine 

IJsing a multichannel strain gage tokodynanioin- 
eter for recording patterns of uterine contractions 
in gravid women (Science, October 31, 1947), the 
essential characteristics of contractions which 
dilate the cervix have been determined The uterus 
in the first stage of labor has three functionally 
distinct regions The fungus always contracts 
rhj thnucally The low er utorme segment show s no 
evidence of contraction The nud-zone of the uterus 
contracts synchronously with the fundus at the 
start but it becomes progressively less active as 
ceivical dilatation proceeds The reason why the 
nud zone becomes less active is because the con 
tractions here are of progressively less intensity'- 
and of shorter duration than in the fundus Conse 
quently, the work of the fundus, as measured in 
ergs per unit area is far greater there than in the 
nud-zone Deviations from this pattern have been 
seen in uterine inertia, prolonged labors, and false 
labor In multiparous women and m precipitate 
labors, the fundus may be the only strongly con- 
tracting part of the uterus 

Nitrogen balances of dogs continuously infused 
with 50% glucose and protein preparations C 
Martin Rhode (by invitation), Wieliaji M 
P abkins and Harbx M 4 abs Harrison Dept of 
Surgical Research, Schools of Medicine, Vniv of 
Pennsyhanta, Philadelphia 

Solutions of 50% glucose and glucose protein sup- 
ply mg 45-50 calones/kg /day yyere constantly in- 
troduced into the superior vena cava through an 
indwelling, plastic, capillary tube and an infusion 
apparatus which permitted free movement of the 
dog in 1 metabolic cage Equilibration on glucose 
for 10 day s or until unnarv nitrogen reaches 100-1 10 
*"S/kg/day was followed by 6 day periods on 
different protein preparations in hypertonic glu 
cose Calories, nitrogen and fluid yolume re 
mamed constant throughout Nitrogen, about 120 
/kg /day , Was adimiUbtercd as casein hydroly- 
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Eate alone, as casein hhclrolysate with niatio- 
molecular gelatin, in equ il amounts , and as gel itin 
fortified with methionine and tryptophane 

Dogs so fed for 4-6 weeks appeared noimilly 
active and m good ph 3 'sical condition The level of 
urinary nitrogen during these continuous infusions 
of 50% glucose at 45-50 caloiies/kg /day was com- 
parable to that reported by others w ho fed piotcin- 
free diets containing 70-80 calories/kg /cl ly by 
mouth The nitrogen administered in these c\pcii- 
ments was better retained than tint injected in 
single daih’’ doses bj others Vverage dailj’ mtiogen 
balances in 4 dogs consecutively receiving glucose, 
casein hydrolysate is amigcn, amigcn with Kno\ 
P-20 gelatin, and amigen were — lOG, —15, —26, — G 
mg /kg /daj^ respectively Continuing tlie stiidj in 
two of these clogs, comparative values of imigen, 
foi tilled gelatin, and amigen were —1, — S, +3 
Fifty peicent of the intravenous macromolccu! ir 
gelatin appeared in the urine as piecipitible 
protein 

An instrument for the measurement of total 
thermal radiation in the environment Cii viu hb 
H Richards (b> invitation) and James D Ilviioi 
From the New lor/ Hospital and the Depailmcnt 
of Physiology, Cornell I nucrsity Medical College, 
New York, N Y 

An instrument Ins been designed and built for 
the purpose of measuring the total thermal radii- 
tion under various environmental conditions For 
example, in an outdoor environment this me isure- 
ment is the sum of the direct radiation of the sun, 
the reflected radiation, the radiation exchange with 
the sky and w ith the terrestrial objects It consists 
of two hollow spheies of silvei, 6 mm in diameter 
Each contains a copper constantan thermocouple 
soldered to the inside surface and a heating cod of 
approximatelj 50 ohms The balls aic supported by 
stainless steel, itin hypodermic needle tubing 
through which are brought out the leads for the 
thermocouple and heater Both the balls and the 
supports are plated with chromium on nickel One 
ball IS left polished foi low emissivitj , w hilc the 
other IS blackened with a coating having a high 
emissivity in the infrared spectral region In any 
environment the temperature difference between 
the black ball and the polished ball w ill depend on 
the total radiation exchange betw een the balls and 
the environment Thus, the amount of heat neces- 
sary^ to bring the two balls to the same temperatuie 
IS a measure of the total thermal radiation Under 
these conditions convection effects cancel Tem- 
perature equilibrium reaches 95% in 2 minutes, and 
relatively rapid changes in the radiation load of 
the environment can be follow ed Typical values of 
total radiation measurements on a summer day m 
New York City showed that at 9 AM, before the 
sunlight was directly incident on the balls, the 
radiation was minus 60 Cal/hr/m- In direct sun- 


light the total radiation increased until at 2 30 PM 
i measurement of plus 100 Cal/hr/nP was obtained 
The radiation slowly decreased until sliadows fell 
over the apparatus at about 6 PM and the radiation 
was minus 15 Cal/hr/nP 
Pulmonary circulation during exercise in normal 
individuals and in patients with chronic pulmonary 
disease R L Rili v (by invitation), A IlnniLD- 
sTEix (by invit ition), II L Moaerv (by invita 
tion), II M Wnxnt (by invitation) and A 
Goers ind Cardw-Pulmonary Laboratory, Cheil 
Service, Bdlcvne Hospital, New York City, and the 
Dcpurlmcnl of Medicine, College of Physicians and 
Surgeons, Columbia Unacisity 
Studies of eardi le output and pulmonary arterial 
jircssure were performed using the venous catheter 
tethnic in three normal individuals and in eight 
jiitients with \ irious tyjies of chronie pulmonary 
disease Measurements were made at rest and 
during exercise on a st ition iry bicy cle Two of the 
three normal subjects showed a deereise in the 
me in pressure in the pulmonary artery during ex- 
ercise, all showed a m irked drop in pulmonary 
vascular resistaiue mil i mininial increisc in the 
work of the right ventricle during excriise Three 
of the patients with chronic pulmonary disease 
showed a significant elevation of pulmon iry arterial 
pressure at rest, ind in ill eight cases the mean 
pressure increased during exercise There was 
either no change or m increase in the pulmonary 
vasiular resistance during exercise, and the work 
of the right vcntrulc was invariabh higher than in 
tlic normal subjects at a corresponding work level 
The findings indicate that the expunsibihty of the 
pulmonary vascular bed during exercise is hiiiitcd 
111 patients w ith chronic pulmonary disease Viioxia 
may contribute to the elevation of pulmonary 
arterial pressure during cxeicisc in those patients 
whose arterial oxygen saturation falls 
X-ray density changes in the heart recorded 
by the electrokymograph Gordon C Ring, 
CxTHViUNE R Michie (by invitation) and IM J 
Oppenheivier Department of Physiology, Itinplt 
University School of Medicine When an electro 
kymograph (sec G C Hcnny, B R Boone and 
W E Chamberlain , km J of Roent A Rad Thor , 
Vol LVII, 409, 1947) is placed over the imddle of 
the fluoroscopic silhouette of the heart, it will pro- 
duce curves which look much like cardiometer 
tracings One might at first think tliat these records 
could be used to measure stroke volume of the 
heart This, how ever, is not possible, since a large 
heart will have less change in thickness foi a given 
stroke than will a small heart Assuming that the 
heart is a sphere and that its total volume (walls 
plus blood) at the beginning of ejection is 700 cc , 
the ejection of 200 cc of blood will result m a 
change in diametei of 1 16 cm , w hercas if the start 
ing volume is 500 cc the change for a similar ejee- 
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tion will be 1 54 cm On this basis, it should be 
possible if one knows the stroke volume and the 
amplitude of densitj clianges, to work back and 
find out how much the heart has dilated 

In testing the above hjpothesis, we have pro- 
duced variations in the stroke of the dog’s heart b\ 
vagal stimulation and lm\e recorded cardiac den- 
sit\ changes, ballistocardiograms and arterial pres- 
sures Those results w ere then plotted as amplitude 
of density change per cc of output against the 
stroke or work of the heart The curves showing 
small density changes during large change m stroke, 
we believe, indicate a heart which dilates verj 
little and is therefore in good condition Epi- 
nephrine Ins a direct effect upon the force of 
cardiac contraction and w hen this is given, in spite 
of the increased arterial pressure, the heart dilates 
less th.in during control periods Our technique 
makes it possible to demonstrate this in the intact 
animal 

Inconsistencies between experimental and theo- 
retical electrocardiograph) J\ne Sands Robb 
Department of Pharmacology, Syracuse U/meisity 
College of Medmne 

Theory states that the QRS portion of the elec 
trocardiogram reflects the asynchronous excitation 
of the surface of the heart through the surrounding 
volume conductor to the indirect leads In our 
experiments the ventricles were enclosed in an 
insulating glass cardiometer, a rubber diaphragm 
fitted snuglj into the a-v groove The QRS deflec- 
tions w ere reduced in amplitude but still apparent 
These waves certainh did not reach the indirect 
electrodes through a volume conductor in contact 
with the ventricular surface In other experiments 
the pulmonarj'^ circulation was interrupted and 
the right ventriculai cavitj filled w ith M/o KCl 
Soon afterward, the light xentncle ceased to con 
tract The electrocardiogram showed S-T shifts 
and brief QRS deflections in all three standard 
leads Internal injury potentials are thought not to 
affect the indirect leads Moreover, the theor> that 
the QRS is the algebraic summation of asjn 
chronous, long, oppositelj directed, monophasic 
potentials from the two ventricles would demand a 
simple monophasic negative wave in this case If 
the KCl had depolarised onlx the endocardial sur- 
face, one would expect to see some contraction on 
the right and a prolonged QRS due to sjncjtial 
spread through unaffected muscle from the left or 
to the right ventricle Finalh , w hen M/d KCl was 
placed on the anterior surf ice or the apex of an ex- 
posed heart neither of w Inch hadan\ direct contact 
with a volume conductor S T shifts readilj oc- 
curred Present theor) would demand that onlj 
areas m actual contact with volume conductors 
contribute to the eltctrocardiogram Thus, present 
electrocardiographic theory docs not adequatelj 
explain many experimental obsenations 


The role of the vasa nervorum, especially 
in regard to “referred pain ” Joseph Thomxs 
Roberts Tjmiersily of irhaiisas School of Medi- 
cine, Little Rock, Arkansas, and GaUinger Munici 
pal Hospital, Washington, D C 

The normally abundant blood suppl) of periph- 
eral neives was decreased, experimentally and in 
patients w ith occlusive vascular diseases The level 
and seventy of neurological changes were cor- 
related closely w ith the lex el and degree of ischemia 
of the nerves Ischemic nerxes showed histological 
degeneration It is concluded that the lasa 
nenorum play an essential role in mamtaimng the 
structure and function of peripheral nerves m a 
wax similar to the role of the blood supply of the 
central nervous sjstem The blood supply of the 
autonomic nervous sj stem seems to play a similar 
role, according to demonstration of its abundance 
These findings are helpful in explaining (1) varia- 
tion m peripheral neurological complaints, (2) the 
infrequency of cardiac pam with cardiac hyper- 
trophx and its frequencj with other forms of 
mxocardial ischemia, (3) “referred” pam Somatic 
nerves of skin, muscle, or body wall may become 
painful due to vasospastic neural ischemia arising 
from stimuli w ith origin m x iscera and w ith a path 
wax through autonomic nerves attached to the 
same or adjacent spinal segments 

Potentiation of the gastric secretory response to 
histamine by parasympathomimetic drugs C R 
Robertson (by inxatation) and M I Ghossjian 
Dept of Clinical Science, Lniv of Illinois College 
of Medicine, Chicago 

Both histamine and parasympathomimetic drugs 
stimulate acid secretion by the gastric glands In 
the present experiments it has been show n that the 
response to these two agents acting simultaneously 
IS greater than the sura of their independent ac- 
tions Prostigmine methy Isulfate (0 5 rag subcu- 
tancouslx ) and urecholine (0 01 rag subcutane- 
ously every ten minutes) produce very little or no 
acid secretory response m dogs with vagotomized 
pouches of the entire stomach How ex er w hen these 
drugs are given while the response to histamine 
dihy drochloride (0 0125 mg subcutaneously every 
ten minutes) is ui progress the rate of acid secretion 
is markedly increased In the ease of progstimine 
the acid production rose from 42 5 mg per hour to 
lOS 3 mg per hour (12 tests on 6 dogs), with ure- 
choline the corresponding figures were S9 9 mg per 
hour with histamine alone and 221 1 rag per hour 
with histanune plus urecholine (0 tests on 6 dogs) 
This potentiation of histamine stimulation by 
parasympathomimetic drugs has important im- 
plications for the understanding of the effect of 
atropine and the effect of xagotomx on the effec- 
tixeness of various gastric secretory stimulants 

Pretreatment against decompression sickness 
IrieW Robinsox (introduced by J W Heim) 
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Physiology Branch, Aero Medical Laboialory, 
Wright Field, Dayton, Ohio 
A senes of tests w ere performed on a group of 21 
individuals to determine the best of seveial pre- 
treatments before prolonged exposure (six hours) 
to high altitudes Experiments were carried on both 
in an altitude chamber at 30,000 and 38,000 feet and 
in a B-17 airplane at 30,000 feet At 38,000 feet in 
the altitude chamber pcrfoimancc was slightly 
better when the pretreatment consisted in breath- 
ing room air w'hile resting rather than in breathing 
room air while exercising on a bicycle Noticeable 
improvement in performance at altitude occurred 
w'hen subjects breathed oxygen for an hour before 
ascent Exercise w itli oxygen was slightly less bene- 
ficial as a pretreatment than rest with oxygen and 
certainly less popular At 30,000 feet the same re- 
sults w'ere obtained Vt this altitude exercise was 
performed in the chamber after ascent Whereas ex- 
ercise as pretreatment was slightly detrimental to 
altitude tolerance, deep knee bends at altitude 
materially decreased the tolerance A compirisoii 
was made between performance at 30,000 feet in 
the altitude chamber and in the B-17 airpl me 
Pretreatment in both cases consisted of breathing 
oxygen for one hour w hile resting before reaching 
30,000 feet Deep knee exercises w ere performed at 
titude both in chamber and plane No significant 
ifference in altitude tolerance occurred If anj'- 
hing the men did better in the plane than in the 
chamber, perhaps because they were loss bored 
Besides indicating a preferable type of pretreat- 
ment, these results validate the use of the altitude 
chamber as a means of determining resistance to 
decompression sickness under actual flying 
conditions 

Further evidence for a temperature-sensitive 
mechanism in a poikilotherm, the turtle S Ron- 
BABD and F Sampson (by invitation) From the 
Cardiovascular Department, Research Institute, 
Michael Reese Hospital, Chicago, Illinois 
We have previously reported evidence for the 
presence of a temperature sensitive center in cold- 
blooded animals (Fed Proo , 6 191, 1947) We 
showed that the relationship w'hich is seen betw een 
the body temperature and the arterial pressuic of 
these animals is destroyed by section of the spinal 
cord or by destruction of the brain In our present 
experiments we have warmed or cooled the' brain 
of the turtles by means of a silver wire introduced 
through a small trephine hole in the skull Tem- 
perature change was produced by heat conduction 
from a reservoir of w'ater in which the wire was 
mounted When the wire was waimei than the 
brain, the blood pressure, as determined from the 
aorta by optical recording, increased about 6 to 10 
mm Hg When the ware was cooler than the brain, 
a fall in pressure of similar magnitude was seen 
These results strengthen our belief tliat a tempera- 


tuic sensitive center is present in the bnin of 
cold-blooded animals, and that this center funt 
tions to adjust the internal environment of the 
animal to changes in body temperature 

Sodium and chloride rcabsorption J C Romi 
MLLT (by invitation), 0 W Sonroiiius (bj invi- 
tation), and R F Puts Dept of Physiol- 
ogy, Syracuse Unncrsily College of Medicine, 
Syracuse, A 1 

In studies on norm.il dogs, preliminary to as- 
sessing the elTcets of idrenal cortical hormones on 
electrolyte re ibsorption, excretion and reabsorp- 
tion of ehlondc were determined at jilasma levels 
ranging from 110 to 157 millimols per liter These 
levels were attained by infusing 3 5 per eent NaCl 
at 10 ee per minuti Although in the massed data 
the rcabsorption of (blonde per 100 ec of filtrate 
was constant within limits of ±10% of the mean, 
in individu il experiments there was a tendency for 
the quantity re ibsorbcd to diminish at higher 
plasma levels The rates of proxinul and distal 
tubular rcabsorption of chloride were calculated 
from these iLita ici ording to the formula of II W 
Smith The values for distal reabsorption were 
eonstant within ±15% The serum levels for 
sotlium ranged from 135 to 176 millimols per liter 
The quantity of sodium reabsorbed per 100 ce of 
filtrate diminished as the serum level was raised 
The distal tubular rcabsorption, calculated as for 
chloride, was eonstant within ±15% 

OAimctric determination of cardiac output in 
man Vlulut Roos (by invitation), J 0 El.vm 
( by' invitation), J F Nlvilli., Jr , (by invita- 
tion) and H L White Department of Physiology 
and Laboratory o) Applied Thoracic Physiology 
{Department of Surgery) Washington Uniicrsity 
School of Medicine, St Louis, 

Artcnal-mixed venous blood oxygen differences 
liave been obtained by a recording modified 
Millikan oximeter in combination with hemoglobin 
determinations Alveolar gas tensions in equi- 
librium with right heait blood have been produced 
by one deep inspiration of 6% CO. in helium, fol- 
low cel by incomplete expiration to the outside The 
breath is then held for several seconds, after which 
rebrcathing of 400 to 500 cc into a bag is permitted 
The oximeter curve indicating oxygen saturation 
falls rapidly, 7 to 10 seconds after onset of fall a 
plateau, lasting 4 to 10 sec , is reached, which is 
taken to indicate equilibrium betw een right heart 
blood and alveolar air The plateau is terminated 
by a second drop, indicating recirculation During 
the pi iteau light heart blood is presumably passing 
through the lungs unchanged, work to verify this 
assumption is in progress Arteriovenous differ- 
ences, together with oxygen consumption detei- 
nunations, permit calculation of caidiac outputs, 
which, in the sitting position, ranged from 2 69 to 
2 91 liters per AF 
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Relation of basal metabolic rale to vasodilata- 
tion and vasoconstriction of extremities of normal 
subjects as measured by skin temperatures 
Gr-xcb M Roth and Charles Shbxrd Seclion on 
Physiology, Division of Physics and Biophysical 
Research, Mayo Clinic and Mayo Foundation, 
Rochester, Minnesota 

Maddock and Collar m 1933 first demonstrated 
a simple linear relationship betn een the skin tem- 
peratures of the great toe and the basal heat pro- 
duction per unit of surface area In 1940 Sheard 
and Williams found a similar linear relationship, 
n hich seemed to be of a dual character, betw een 
the average skin temperatures of the toes and the 
basal metabolic rate From a studj of 150 obser- 
vations of normal subjects v linear relationship 
of dual character was found betw een the skin tem- 
perature of the toes and the basal metabolic rates 
The ages of the subjects ranged from nineteen 
to seventy years and the heat production per unit 
of surface area ranged from 30 to 50 calories per 
square meter per hour After a control period of 
at least an hour at an environmental temperature of 
23 5°C (7S°F ) w hen the skin temperatures and 
basal metabolic rates have been deternuned, vaso 
constriction and vasodilatation of the extremities 
w ere produced by placing the subjects first in a cold 
room at 21 °C (69 S°F ) for an hour and then in a 
hot room at 30-3HC (S6-S8°F ) for another hour 
It was found that vasoconstriction took place at a 
more rapid rate and to a gi eater degree in the sub- 
jects w ith low basal metabolic rates than those w ith 
higher rates whereas vasodilatation took place 
more rapidly in the subjects with higher basal 
metabolic rates Basal metabolic rates, therefore, 
should be considered in studies concerning vaso- 
dilatation or vasoconstriction as measured by skin 
temperatures 

Metabolic balances in the cold environment 
I Nitrogen and water exchanges Jv.vies L A 
Roth ind Johv V. Frantz (introduced by J W 
Heim) Physiology Branch, iero Medical Lahora 
lory, ll right Field, Datjlon, Ohio 

Metabolic obsei V'ations w ere made to study the 
influence of a US \.F emergenev ration and a re 
stricted water intake upon the nitrogen, water and 
cnergv exclianges in human subjects residing con- 
tinuously foi muo day^s in a cold environment, 
— 32'’C Control studies included fasting for six 
d ly 3 in the cold environment and subsistence upon 
the emergenev ration at room temperatures The 
design of an emergency ration presents a problem 
because of the limitation m w eight and space allow - 
iiicc 111 aircraft Survival for fasting is several times 
longer than for thirsting Thus the advantages of a 
rition must be ippraised in terms of its cost to 
w itcr b dance The ration providid 194S calorics 
per diy, 318 gm carbohvdrate, 41 6 gm protein 
(46 jitr cent from whole egg) ind 56 6 gm fat 


Because of its high biological value, egg protein 
was used to reduce solute load upon the kidneys 
Body protein sparing contributed by the ration 
amounted to 70 to SO per cent of the loss incidental 
to fasting No evidence of azotemia, dehydration or 
heraoconcentration was observed The greater 
daily loss of body water during fasting (490 cc 
compared to 245 cc w ith the ration) is attributed to 
a greater release of water from tissue catabolism 
The minimum water intake required during the 
first three day s of a fast w as slightly less than w ith 
the ration , w hereas, that required during the sub- 
sequent three days of fasting was significantly 
greater than with the ration Under the conditions 
studied, water balance was enlianced during con- 
tinued ingestion of the ration 
Production of anaphylaxis in guinea pigs with 
weakly antigenic protein hydrolysates L W 
Roth, R K Richards and I M Shepperd (by 
invitation) Department of Pharmacology, Abbott 
Laboratories, North Chicago, 111 
The importance of the total number of sensitiz- 
ing injections and the duration of incubation period 
has been established in the course of testing several 
hundred guinea pigs with partial hydrolysates of 
protein When these substances w ere administered 
according to the usual techmques described in the 
literature for strong antigens, doubtful or negative, 
anaphy lactic responses w ere obtained If, how ever 
the total number of sensitizing injections was in- 
creased, and the period between the last injection 
and the challenging dose was at least one month, 
antigenicity could be demonstrated much more 
regularly If either factor was diminished, fre- 
quenev and degree of positive reactions decreased 
Doubling or trebling the injection speed favored 
the production of typical anaphylactic symptoms 
Partial dcspeciation by the hydrolysis was demon- 
strated by cross shocking experiments Beef by 
drolysate sensitized animals showed anaphylactic 
reactions when cliallenged with hog hydrolysate, 
and vice versa However, desensitization was not 
always complete, because in some animals sur- 
viving the first shock, the immediate injection of 
the original sensitizing material produced a second 
series of anaphylactic symptoms Reactions wore 
not demonstrable when similar materials were in- 
jected into non sensitized animals, ruling out 
anaphylactoid or peptone like shock Antigens 
were not completely precipitable by potassium 
alum since activity was detectable both in the 
precipitate and supernatant fluid 
Rate of penetration of electrolytes into nerve 
fibers Mortivier 4 Rotiienderc (introduced bv 
D xv III N \CHvi XNSOHX ) Department of Neurology, 
College of Physicians A Surgeons, Columbia I ni 
lersity, New 1 orl 

The exchange of ions betw een the nerve fiber and 
itseiiyironment is of paramount importance in the 
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mechanism of nervous action Although a few data 
exist concerning the ion content of the interior of 
the nerve cell, our knowledge as to the perme- 
ability of nerve membranes is limited and based 
mainly on indirect measurements The perme- 
ability of ions and their rate of penetration have 
now been measured directly Giant axon of Squids 
were exposed to sea i\ater in i\hich the usual ions 
were replaced by radioactive ones, foi varying 
periods of time The axoplasm was cxtiudedand the 
concentration of ions determined with a Geiger 
counter — It was found that potassium winch is IS 
times more concentrated inside than outside, pene- 
trates into the interior against the coneentr itioii 
gradient at a rather high rate Within CO minutes, 
the concentration of radio letivc ions was about 
twice as high in the cell interior as in the outside 
fluid Sodium penetrates for the first 20 minutes of 
exposure at a high rate but then the process vir- 
tually stops in spite of the high outside iiid low 
inside concentration \.t the end of 1 hour, the 
concentration inside is about one fourth of tint 
outside Calcium behaves similarlj to sodium al 
though the ratio of concentiation inside compared 
to that outside is higher than m the case of sodium 
The implication of these findings will be discussed 

Progesterone or testosterone alter the human 
vaginal smear Bonis B ReBLXsrtix Department 
of Metabolism Endocrinology Research, Michael 
Reese Hospital 

There has been controversy whethci the ovuh- 
tion change in the human vagiiul smear is clue to 
the presence of progesterone or to the withdraw il 
of estrogen or combinations of the above hormonal 
factors The estiogen induced cornificatioii of the 
human vaginal smear after castration is altered 
despite continuous estrogen medication within 24 
hours after the injection of 25 mg of testosterone 
propionate or of 40-S0 mg , of progesterone Discon- 
tinuing estrogen produces equivalent cfTcets only 
aftci 3-5 days The rapid smeai change after proges 
teione suggests that the previously desciibccl 
“ovulation change” is indeed due to the simult uie- 
ous elaboration of both estrogen and progestcione, 
the latter leading to the rapid desquamation of the 
cornified epithelium 

Vitamin E diminishes the vasomotor symptoms 
of menopause Boris B Rublnstrin Dept of 
Metabolism Endocrinology Reseaich, Michael Reese 
Hospital, Chicago 

There have been many conflicting lepoits regvrcl- 
ing the value of vitamin E in the tieatment of 
menopause Some of the discrepancies aiise fiom 
the fact that 90% of women pass through the meiio 
pause without symptoms requiiing medical itten- 
tion, and of the lemaming 10%, moie than hilf 
may obtain adequate relief fiom small doses of 
barbiturates, or even from placebos The present 
studv used as subjects 17 patients withseveie vaso- 


motor symptoms (hot flashes) following surgical 
or irradiation menopause These patients obtained 
little relief from barbiturates and none from 
placebos All obtained prompt and complete relief 
from Dienestrol (Ortho Products Co) (0 3-0 5 
mg/da) In 11 of the 17 patients marked reduction 
of hot flashes (less than 1/da) occurred with 75 
nig/da of vitamin I. (Ephynl acetate, RoqIic) 
Only b of the 17 patients obtained complete relief 
from hot flashes with this medication 

The vaginal smears of ill 17 patients showed 
minimal degrees of cornihc ition after 30 days of 
medic ition, ecjuiv dent to the cormfication pro 
dueed by 25 mg , of testosterone propionate 
3X/WK, however, v'ltaniin E produces none of the 
m isculiniring efleets of testoaterone Vitamin L 
niiv be useful in the treatment of those cases of 
sevcic menojiiusal symptoms in which estrogens 
are eontrmndii ited 

A comparison of hcat-coagulable serum solids 
with serum protein determined by a Kjeldahl 
method C II Wii 1 1 vvi Ruhl uid P vul L McLvix 
(introduced by C C Gitiirii) Department of 
Physiology and Pharmacology, School of Medicine, 
bniicrsily of Pittsburgh 

Tlie protein content of scrum determined by a 
micro Kjeldihl method iiid the heat coagulablo 
chloroform and w iter insoluble solids determined 
by the giavimctne method of Guthrie both vary 
directly with the specific gravity Since the two 
meisurcments ire closely related, a comparison of 
the methods w is m ide on ten samples of beef serum 
ind on ten known dilutions of each sample The 
results showed mein values of 50 C3 mg protein 
per ml of scrum iiid 55 19 mg solids per ml of 
scrum In every ease, the value for the solids was 
higher than the protein value The difference be 
tween the groups w is st itistically highly signifi 
cant Analysis by dilutions to deterrmne whether 
or not the diffcrcnecs varied with dilution showed 
th it the me in per cent deviation of the solids from 
the protein v aried from 10 32% to C 95% and aver 
aged S 61% for ill dilutions, there was no apparent 
relationship between the degree of dilution iiid the 
per cent deviation When the methods were used to 
determine degiee of dilution and applied to known 
dilutions of scrum, they yielded mean errors of 
6 1% for the Kjeldahl and 3 4% for the solid 
method On this basis and from the standixiint of 
duplication of results, the solid method was more 
reliable 

Sympathetic reaction in peptic ulcer A. H 
Rv vN Dept of Physiology and Pharmacology, 
Chicago Medical School, Chicago, Illinois 

The data consists of measurements of a sym 
pathetic 1 espouse to a standard stimulus The 
standard stimulus was a iidc of one minute on a 
bicycle ergomctei, anti the response, the palmar 
skin resistance (PSR ) measured near the end of the 
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nde (Rym and Ranseen, Am J Physiol 142 68, 
1944) A lower PSR indicates a greater sympathetic 
response and a Ingher PSR a lesser response Ap- 
proMmatcly 500 daily measurements were made on 
5 subjects M ith peptic ulcer (4 1 \ ere students) over 
periods of 1 5 to 3 j ears Tiio had hemorrhages , all 
iiad episodes of pain or other symptoms Forty-five 
non ulcer subjects (chiefly students), on nhom 
1360 daily measurements were made, served as 
controls The mean PSR for the ulcer subjects 
n as 3817, SD127S , and for the controls 2493, 813492 
The difference is statisticallj significant The 
following table summarizes the average PSR for 
periods with marked symptoms and periods iiith 
fen symptoms, for the data aaailable The differ- 



Marked 

s>’mptoms 

Few s>Tnp- 
toms 


Ca (1) j 

2353 

2938 

3SS 

Jo (2)» ' 

5573 

6S34 

1261 

Br 

3203 

3703 

560 

Jd 

224U 

2751 

505 


(1) 3 hemorrhages (2) 2 hemorrhages ' female 


ence for each subject 13 highly significant statis- 
tically Evidence of increased sympathetic 
response generally was present within the two 
week period preceding simptoms 

Some effects of stimulation of the orbital sur- 
face of the frontal lobe in the dog and monkey 
Ernest Sichs, Jr and Samuel J Brendler 
(introduced by John F Fulton) Laby of Phys 
tology, Yale Umv School oj Medicine, New 
Haien, Conn 

Spencei (Philos Trans , 1894, S185 6Q3-657) 
demonstiatcd that respiratory arrest and blood 
pressure rise could be obtained by faradic stiniula 
tion of the orbital surface of the frontal lobe m 
cats, dogs, rabbits and monkeys Bailey and Sweet 
(J iVeurophysiol , 1940, 3 276-281) have observed 
similar respiratory arrest and blood pressure rise 
in the cat and roonkev upon stimulation of the 
posterior part of the orbital surface Delgado, 
Fulton and Livingston (Fed Proc , 1947,6 95-96) 
find that certain foci on the orbital surface ii hen 
stimulated cause an occasional instantaneous fall 
in blood pressure as w ell as respiratory arrest (dog 
and monkey) We have ittenipted to localize the 
focus in dogs and monkeys under Dial anesthesia, 
and our observations are in agreement with the 
above obsericrs We haie obtained respiratory 
arrest in expiration and we also found it possible 
to inhibit respiration in an\ phase of its develop 
ment On the postero medi il portion of the orbital 
gy rus of the nionkei is a circumscribed area of 
misimal scnsitiviti for respiratori arrest The 
threshold for arrest rises upon moiing away from 
this point tu any direction eicn is little as one 


millimeter From this same area the blood pressure 
fall occurred almost immediately w ithout change 
in pulse Sharp rises in blood pressure were ob- 
tained by stimulation of the anterior perforated 
space in the monkey , using the same intensity and 
frequency of stimulus as was used for the examina- 
tion of the orbital gyrus 

Extra-thyroidal iodine William T Salter, 
MacAlusteb W Johnson (by invitation), and 
Janet Beach (by invitation) From the Labora- 
tories of Pharmacology and Toxicology, Yale 
Unnersilg School of Medicine, New Haven, 
Connecticut 

In hy perthyroid organisms the organically bound 
iodine in serum, lymph and peripheral tissues is 
more concentrated than normal In myxedema or 
marked hy pothyroidism the concentration is very 
low The relative changes, how ever, vary consider- 
ably m different species For example, the skeletal 
muscle of the normal rat contains only approxi- 
mately 6 micrograms percent (fresh tissue) as 
compared with 25 for the cat When extracts of 
peripheral tissues are fractionated, the organically 
bound iodine can be separated into arbitrary frac- 
tions associated w ith x anous protein constituents 
In the case of skeletal muscle nearly all of the or- 
ganic iodine IS precipitable w ith the proteins of the 
tissue, whether the precipitation be made with 
salt (ammonium sulfate) or with organic solvents 
The bulk of the organic iodine is precipitated with 
the muscle globulin (“myosin”), but relatnely 
higher concentrations of iodine are found in the 
smaller moiety associated w ith the muscle albumin 
(“miogen”) These observations suggest that the 
organic iodine is not bound to the protein by simple 
adsorption, but rather is associated w ith a specific 
colloidal earner 

Transverse latency relaxations of muscle stim- 
ulated with massive transverse shocks Alex- 
ander Saxdow Washington Square College of Arts 
and Sciences, New } ork Vnnerstly Initially 
tensed frog sartoni, immersed vertically in a 
curare Ringer bath, arc stimulated, isometncally , 
by transverse massive shocks impressed on two 
large, plane Ag-AgCl electrodes symmetrically 
flanking the muscle Transverse mechanical lat- 
enci changes are recorded bi the piezoelectric, 
cathode rav oscillographic method The pickup 
stylus IS an insulated, vertical, 9 cm long S17 
piano w ire w ith a cross bar at its free end which is 
pressed transversely against the muscle, any point 
of yxhich may be studied by vertical pickup dis- 
placements Due to the great sty lus length, latency 
clianges are distorted by the 0 5 ms transmission 
time along the stylus and an initial slight force at 
the pickup crystal opposite to that impressed on 
the stylus end contacting the muscle The second 
type of distortion is absent for stylus lengths less 
than 2 5 cm (Thus, Schoepfleand Gilson’s observ a- 



108 


FEDERATION PROCEEDINGS 


tion, made ^^lth a 5 cm stylus, that a uatcr-fillcd 
finger cot muscle model transmits a mechanical 
■nave uith an initial opposite phase is attributed 
to a stylus artifact, for it is not obtained with i 
short stylus ) 

The actual experimental records, properly cor- 
rected for the sylus distortions, demonstrate that 
the first response at all muscle points is the latency 
relaxation, the latency of which is 1 0 ± 0 1 ms 
throughout the pelvic 3 portion of the muscle, and 
about 1 3 ms at the tibial end Thus the results 
prove that the latency relaxation is a true physio- 
logical precontractile elongation of muscle, and that 
all portions of at least the pelvic 1 part are prac- 
tically simultaneously excited by a transverse 
shock 

Observations on the thoracic wall respiratory 
reflex D Saris (by invitation), E Rlld (by 
invitation) and J C Scott Dcparlincnl of Phyi>i- 
ology, The Hahnemann Medical College, Phila- 
delphia, Pa This investigation diflercd from the 
procedure of Whitehead and Draper m using 
single intravenous injections of pentothal to induce 
respiratory arrest, oxygen by endotrveheal tube, 
stimulation of the chest wall by application of 
weights to a freely moving piston, recording of 
reflex responses by a Marey tambour connected to 
the tracheal catheter Thirty-two experiments 
were performed, mainly on dogs using nembutal 
anesthesia With injections of 1 cc of 2 5% pento- 
thal the average recovery rate of excitability of the 
respiratory center in terms of the strength of stim- 
/ hi'' IS roughly linear, a maximum stimulus being 
effective at about | the period of inhibition a 
stimulus of ^ this strength at 75% of the period and 
a stimulus of 5 this value at 95% of the total time 
Submimmal stimuli produce relaxation of the ab- 
dominal wall The duration of inhibition appar- 
ently depends upon the rate of destruction or elim- 
ination of pentothal and the rate of accumulation of 
CO2 Bilateral cervical vagotomy markedly pro- 
longs the period of inhibition and also abolishes the 
reflex Section of the right vagus accounts for most 
of these effects In one experiment the reflex was 
elicitable after section of the scalinus medius and 
rectus abdominis muscles and also by pressure on 
the parietal pleura in the region of the foui th inter- 
space after the overlying structures had been re- 
moved Present data suggests the reflex may be the 
Hering-Brewer type 

Changes m renal function in experimental 
metabolic acidosis in the normal human subject 
O W Sartorius (by invitation), J C Rolm- 
jiELT (by invitation) and R F Pitts Dept of 
Physiology, Syracuse University College of Medi- 
cine, Syracuse, N Y It has been repeatedly ob- 
served that early^ m the development of metabolic 
acidosis increased anion excretion js largely bal- 
anced by increased excretion of fixed base Later ,- 


as the alkali reserve is depleted, increased ammo 
nia excretion permits the conservation of fixed 
Ixisc The changes in glomerular and tubular func 
tion which account for these alterations in fixed 
base excretion have been studied in a normal sub- 
ject maintained on constant food and mineral 
intake for 15 days From the Gth through the 10th 
day metabolic acidosis was induced by ingestion of 
ammonium chloride Glomerular filtration rate and 
renal plasma flow were measured in 5 short tests 
performed at intervals during the control, acidosis, 
and recovery periods Daily blood samples analyzed 
for chloride, sodium, pll, bicarbonate, and phos 
phate and 21 hour urine specimens analyzed for 
these same constituents, and in addition titratable 
icid ind ammonia, permitted the description of the 
rcnil response in acidosis The major findings 
follow Filtration rate and renal plasma flow de- 
creised during acidosis associated with the reduc 
tion in extracellular fluid volume Excretion of 
chloride increased in consequence of an increase in 
the quantity delivered into the glomerular filtrate 
In the initial stage of acidosis sodium reabsorption 
dinimished despite reduced filtration, and as a 
consequence phsma concentration fell Later with 
stimulation of ammonia production an increased 
proportion of the filtered sodium was reabsorbed 
and depleted reserves were conserved During 
the recovery period a maintained high rate of am- 
monia excretion brought about a rapid restoration 
of the alkali rcserv 0 of the body 
Development of chronic hypertension in dogs 
by the occlusion of the carotid arteries Rox- 
jVld E Scantlebcrv (introduced by T L Pvt- 
terson) Department of Physiology and Pharma- 
cology, UnuersUy of Irhansas School of Medicine 
In acute experiments blood pressure has been 
increased by ligation of the carotid arteries To dc 
deternune if similar results could be induced in 
chronic animals a series of experiments was in- 
stigated in which the common carotids of dogs 
w ere ligated Blood pressure readings w ere taken 
from the hind legs of three dogs by means of 
a pediatrics cuff attached to a Baumonometer 
The median of three hourly readings comprised 
the daily average Normal blood pressure was 
determined daily for two months after which the 
conunon carotid arteiies were occluded with wiie 
sutures Daily readings w ere continued during the 
w eek recovery period, follow ed by^ w eekly readings 
'After operation on -\.pril 2nd Dog I, w ith a normal 
average systolic pressure of 129, showed a post- 
operative aveiage of IbG with v’ariations between 
138 and 216 Dog II, w ith a normal average sv'stohc 
pressure of 132, after operation on June 24th show cd 
an average pressure of 169 with variations between 
138 and 195 Dog III, w ith normal blood pressure of 
115, after operation on June 26th showed avenge 
pressure of 152 with variations between 148 and 
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ICO Due to the probability of error of the method 
emplojed an increase of at least 20 mm Hg was 
required before the animal Mas considered hy- 
pertensive The average increase for each of three 
dogs was 37 mm Hg These animals were still 
living on December 6th Studies to determine 
tissue changes \\ hich might indicate the mechan- 
isms involved have not yet been made 
Blood electrohte changes in experimental 
renal hypertension C 4 ScHAfPEiCBirKG (by 
invitation) and H Seoie Instilut de Medecine 
et de Chirurgic experiinenlalei,, Umversile de Mont- 
real, Montreal, Canada The left kidney was 
transformed into an “endocrine kidney " m 24 
female albino rata (averge weight, ISO gm ), 
using a previously described technic [Selye and 
Stone, J Urol 56 399 (1946)] Post-operatively, 
they were maintained for ten days on “purma fov 
chow” and 1% NaCl solution ad lib Previous 
observations, made in this Institute, revealed that 
under these conditions severe renal hypertension 
ensues A similar group of unilaterally nephrec- 
tomized rats served as controls After ten days 
both groups w ere fasted and given tap w ater during 
24 hours, then they were bled by cutting the jugu- 
lar vein and the blood was collected under oil in 
order to obtain serum for biochemical analysis 
Seven ammals of the first group whose kidneys 
proved (histologically) to have undergone perfect 
"endocrine transformation" show'ed marked hypo- 
chloremia (85 0 m eq /L ± 6 0) an increased CO 2 
combining pow er (31 m eq /L ±15) and a slightly 
decreased serum sodium (140 7 m eq /L ±4 9) 
All these changes w ere statistically significant but 
there was no sigmficant change in serum potassium 
(6 12 m eq /L ±0 16) These findings are of 
interest especially since we found a similar (al- 
though more severe) hypochloremic alkalosis to 
be accompanied by hypokalemia in rats rendered 
hypertensive with desovycorticosterone 
Electron microscope observations of nerve 
structure Francis 0 Schmitt and EnuARno 
De Robbrtis (by invitation) Biology Depart- 
ment, Massachusetts Institute of Technology 
Cliaracteristic fibrous structures have been ob- 
served with the electron microscope in macerated 
preparations of all types of nerves thus far e\- 
amined, vertebrate and invertebrate Itlost ob- 
servations were made on formalin fixed material 
though the structures w ere observed also in macer- 
ated fresh frog sciatics and spinal roots They were 
also obtained from fixed squid giant axons freed of 
non axonic material The chief features are the 
dense edges staining intensely' with phosphotung- 
stic acid, a core of relatively low density and an 
axial periodicity in the form of transverse bands 
In human sympathetics the average w idth is about 
600 A and the axial period is about 650 V, three 
intra period bands of characteristic density and 


position have been observed A dense amorphous 
material associated with the structures laterally is 
removable by' water extraction 

The available evidence is consistent with this 
view that the fibrous axomc structures may be 
cylindrical or tubular in nature and are of in- 
defimte length (at least many' microns) They dis- 
integrate very rapidly in macerated fresh material 
In excised bull frog spinal roots kept in the cold 
the structures remain intact until the irritability 
13 lost (8 to 10 days) Thereafter mainly disintegra- 
tion products are observed For these experiments 
action potential data were obtamed, nerves fixed 
in formalin after various periods of survival and 
macerated preparations examined Other details 
of structure of nerve fibers, as observed in the 
electron microscope, will be discussed 

Measurement of electrical energy release, 
“impedance”, and longitudinal transport m 
nerve by differential electrode techniques Otto 
H Schmitt Departments of Zoology and Physics, 
University of Minnesota, Minneapolis, Minnesota 
By using closely spaced electrodes and high ampli- 
fication instead of conventional nerve electrodes 
widely spaced or referred to a killed point, it is 
possible to measure directly the instantaneous 
axis cylinder current in single nerve fibers Start- 
ing from thisinformation and making free use of the 
new electronic techniques for differentiation and 
integration, it is easy to obtain directly on an oscil- 
lograph trace, measures of the electrical energy 
released at the nerve membrane during activity 
of the generalized “Impedance”-source function 
which the membrane must represent, of the in- 
stantaneous charge deposited at the membrane, 
of membrane current, and even of the nionophasic 
action potential Introduction of the new concept 
of a generalized impedance source complex to re- 
place the separate conventional concepts of a polar- 
izing “battery” and an A C impedance charac- 
teristic will be justified Of special interest is the 
direct theoretical correlation found between the 
nerve after potential distribution and the longitu- 
dinal movement of charge bearing material in the 
axon 

Nerve excitation as a function of membrane 
voltage Gordon M Schoepfle Dept of Physi- 
ology, if ashington L nnersily School of Medicine, 
St Louts, Mo Excitation of frog nerve was investi- 
gated in relation to voltage changes on the surface 
of the nerve induced by' threshold rectangular cur- 
rent stimuli of various durations It is assumed that 
voltage across the membrane in the extrapoiar re- 
gion IS proportional to the voltage of the external 
fluid m accordance with the cable theory of core 
conduction For various durations of threshold cur- 
rent, curves of peak xoltage as a function of extra- 
jiolar distance along the nerve surface w ere found to 
intersect at a locus corresponding to a region about 
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7 mm distant fiom the cathode In view of the verj 
low magnitude of potential observed at such a great 
distance from the cathode it is concluded tliat these 
findings do not offer a diiect measurement of the 
minimal length of nerve which must bo r used to i 
critical level of excitation prior to initiation of a 
piopagated response In dcscnbins the tunc course 
of excitability at regions adjacent to the cathode i 
solution of the equation 

C(y)(P„- X) - k(x) 

IS found ijiphcable as a first approximation For 
this ecjuation y is considered to be the conccutra 
tion of a cation accumulated across the membrane 
capacity in direct proportion to the membrane volt- 
age, and X IS the fraction of i membrane constituent 
of origiruil concentration Po which combines with \ 
to form a complex which when present in sufficient 
concentrition pioduces instibilitj of some mem 
brane component and hence leads to response of 
the neive 

Pressor substances in h>pertensive blood 
Henri V Schrolder, jMelvin L Golumcn (b\ 
invitation) and Norman S Olsln (b^’ invitation) 
DepaUincnts of Internal Medicine and Biological 
Chemist) y and the Oscar Johnson Institute, ll«s/i- 
ington Univcisity School of Medicine, and Barnes 
Hospital, St Louis, Missouri Arterial blood from 
hypertensive and normal subjects was cxtrieted 
according to the method of Sehroeder and Stock 
(J Clin Invest 21 627,1942) Blood extracts wcie 
further purified by a method developed by one of us 
(N S 0 ) Blood pressure in the rat was measured 
directlj by a Hamilton manometer, and the effeet 
of the intiavenous injection of blood extracts was 
determined The crude extracts contained sub- 
stances producing three eficcts, i e depressor, pres- 
sor, and one resulting in bradjcardia Purified cx- 
tiacts contained only depressor or pressor sub- 
stances The latter were not observed in extracts 
taken liom the blood of normotensive subjects 
Most hypci tensive individuals contained in their 
blood pressor material w hich also gave a VEM reac- 
tion in the vessels of the rat’s mesoappendix Fur- 
ther attempts to isolate, purify and chiractcrizc 
this subst nice ivill be discussed 

Relation between growth and sjnthesis of Iipid 
in colpidium Gerald R Sbamxn (introduced 
b\ Charles G Wilber) Biological Laboratory, 
Fordham Uniiersity Colpidium capijlum was 
grow'n in sterile, fat free proteose peptone solution 
and the amounts of lipids produced w ere estimated 
be standard biochemical procedures The results 
were correlated with the growth phase of the re- 
spective cultures Cholesterol was not found at anj 
time in the cultures oi m the colpidia Table 1 
shows the amounts of fatty acids present in the 
oiganisms in relation to the population of the cul- 
tuies Lipid phosphorus remains at a constant 


value of 0003- 0005 mg /lOOO organisms During 
the logarithmic phase of growth the amount of 
lipid phosphorus in the culture fluid remains at a 
const int level of 0 1-0 8 mg /lOO cc The fatty acids 
HI the culture fluid at the beginning of the logarith 
niic phase decrease in amount from 21 5 mg /lOO cc 
to 13 0-15 2 mi; /lOO cc and remain at that loir level 
until the equilibrium phase of growth is reached 
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T. he amounts of lijiid jihosphorus and of fattj acids 
in the culture fluid increase at the beginning of the 
equilibrium phase and continue to increase during 
the declining phase of grow th of the culture 
Fetal gastric secretion of radioiodine applied 
precutaneouslj to pregnant animals W \ Selll 
Hid Otis B Miller (b\ invitation) Departments 
of Phijsiology and Dermatology, Unnersity of 
'Jtxas, Medical School, Galieston Iodine 131, in 
ointment or aqueous solution, was applied to the 
denuded, unbraiscd skin of pregnant ribbits and 
guinea pigs near term ov er an area of approximateh 
iOsej im Following intervals of 12 to 21 hours the 
animds were sacrificed and the fetuses removed 
from the uterus w ith cire to prevent contamination 
bj the mother’s skin, blood, urine Samples of the 
ainiiiotic fluid, urine, blood and of most of the 
orgins were taken for examination bj Geiger Couu 
tor technics The diotribution of radioiodine in the 
fetus was found to be quite similar to that of adult 
animals While the fetal thvroid took up large 
amounts of the precutaneouslj truismitted iodine, 
more than 90% of the tot il fetal iodine was located 
in the gastric contents The lung, kidney , and urine 
cont lined relativ civ high percentages, w hereas the 
blood, liver, spleen, bile ind submaxillarv gland 
contained intermediate amounts Amniotic fluid, 
muscles, skin, and intestine contained low percent 
ages The mechanisms of seciction and concentra 
tion of iodine bj the stomach w ere not determined 
It IS thought that the iodine is secreted in a manner 
similar to that of chloride 

Further studies concerning brain lesions in- 
duced by desoxj corticosterone overdosage m the 
rat Hans Selve, Pierre Hxour (by invitation) 
and Clvude Faribvult, (by' invitation) Insiitut 
dc Medccine cl de Chiruigie Experimentales, Uni 
icrsite de Montreal, Montreal, Canada Previousm 
vestigations have shown that in addition to nephro 
sclerosis, hy pertension and periarteritis nodosa. 
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overdosage with deso\j corticosterone acetate 
(DCA) can produce severe morphologic changes in 
the brain. (Selj e et al E\pcr Med andSurg 2,224, 
(1944) , Sdye, J Chn Endo 6 117 (1946)) In con- 
tinuation of this work 20 joung rats (72 gm ) were 
given subcutaneous implants of three 20 mg DCA 
pellets following sensitization to the tovic effects of 
the latter by unilateral nephrectomy All animals 
were kept on “purina fo\ chow ,” but received 1% 
NaCl, instead of tap w ater, as a drinking fluid Dur- 
ing the course of the experiment it was noted that 
several of the animals showed marked neurological 
manifestations such as convulsions, motor disturb- 
ances in the fore limbs or signs of general excite- 
ment and confusion They also revealed a tj pical 
skull deformity, characterized especially by the 
enlargement and rounding of the calvarium, similar 
to that seen in the spontaneous hj'droceplialus of 
the rat After 43 dajs of treatment, at autopsy, 
these animals exhibited an increased average brain 
w eight, multiple petechial hemorrhages under the 
surface of the hemispheres, an increased amount of 
cerebrospinal fluid and certain histologic changes in 
the nervous tissue w Inch w ill be described in detail 

Measurement of red-cell volume loss b) the use 
of methemoglobin-tagged cells 0 W SHADLEand 
JxMES C Moore (introduced bj Hxvipden C 
Lvwson) The Depl of Physiology, Univ of Louts 
iille School of Medicine The total circulating red 
cell volume was estimated in barbitalized, splenec 
tomized dogs before and after hemorrhage bj the 
niethemoglobin tagged cell method of Moore and 
Shadle (Fed Proc 7 82, I94S) When arterial 
pressure was maintained bj injecting gelatin solu 
tions after the hemorrhage, good agreement was 
obtained between the first circulating cell volume 
and the sum of the post heniori hage volume and the 
volume of cells drawn In a series of six dogs, the 
agreement between these two values was alwavs 
within 4 per cent, with random directions of dis 
agreement In five additional experiments, mean 
arterial pressure was stabilized between 30 and 50 
mm Hg, after the hemorrhage, bv additional bleed 
ings 01 re injections, before making the second de 
termination The post hemorrhage volume, plus 
the cell volume drawn, was significantly leas than 
the first circulating volume in only one dog, w hich 
suggests trapping of cells at these levels of arterial 
pressure In the remaining animals, although the 
reduction in cell v'olume measured by' the second 
determination w as alw ay s slightly excessive, devia 
tion from the expected values did not exceed the 
variations observed when arttriil pressure was 
iiuintained 

The renal clearance of some polyethylene gly- 
cols in the dog C Bovn Shvfker, Thwces H 
CRiT(.nFiti.u uid CiivRLEs P CvnPEXTER (intro 
dutedby'J M Rocon) Chemical Hygiene Fellow 
ship Mellon Inslilutc, Pittsburgh, Pennsyhanta 


The polyethy'lene glycols (PEG) are a series of 
unctuous, water soluble compounds varying in con- 
sistency from viscous liquids to pasty or solid mate- 
rials Structurally', they' are characterized by a 
large number of ether linkages together with termi- 
nal hy droxy 1 groups, and they possess a low order 
of chemical reactivity' In this study the renal 
clearance rate of several PEG ranging m average 
molecular weight from 400 to 6000 have been in- 
vestigated in the dog using creatinine as the refer- 
ence substance Detenmnations of PEG were made 
by a gravimetric method (Shaffer and Critchfield, 
Anal Chem , 19 32, 1947) 

Experiments were performed on female dogs 
lightly anesthetized with pentobarbital The PEG 
was administered in saline solution in concentra- 
tions up to 0 pel cent by constant intravenous infu- 
sion at a I ate of about 2 4 ml /mm A total of 59 
pel lods were obtained in 16 experiments on PEG of 
average molecular weights of 400, 1000, 1540, and 
4000 Taking these 59 periods as a group, the aver- 
age ratio of the PEG clearance to the simultaneous 
ereatuiiiie clearance w as 0 99 w itli a standard devia- 
tion of 0 06 

The ratio of the clearance of a PEG of average 
molecular w eight 6000 to that of creatinine w as con- 
sistently and significantly less than 1 This circum- 
stance was essentially unaffected by extreme hy- 
perglycemia and by the intravenous infusion of 
diodrast in an amount sufficient to saturate tubular 
excretory activity 

Injected intravenously, the PEG are distributed 
in a fluid volume approximating that of the extra- 
cellular fluid of the body 

Medium concentration in relation to the water 
content and electrical properties of nerve Abra- 
Hvvi M Shvnes Department of Physiology and 
Biophysics, Georgetown University School of Medi- 
cine, Washington, D C , Marine Biological Labota- 
lory. Woods Hole, Mass , and Bermuda Biological 
Station Rana Frog sciatics decrease in weight to 
85 ± 1 5% in Ringer made 2X hypertonic by the 
addition of either KCl or NaCl , sucrose is signifi- 
cantly more effective, equivalent amounts (accord- 
ing to freezing point data) reducing the weight to 
to 78 6 ± 0 62*^ Hy pertoiiicitv with sucrose de- 
creases the resting potential but increases the ac- 
tion potential, while excess NaCl, applied to the 
entire trunk, reduces the action potential reversi- 
blv Weight changes were completely reversible 
after ea 20 hours in hy pertonic solutions Libinia 
Spider crab leg iii rv es are freely permeable to KCl 
Thus, the same degree of weight increase results 
whether distilled water or “isotonic" KCl is used 
to dilute the artificial sta water medium Sucrose, 
glucose, and NaCl are less effective, in the order 
given, in causing w eight loss w hen added in equiva- 
lent amounts to sea w vtcr to make a 1 5X hyper- 
tonic medium The addition of KCl to tlie medium 
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has no prolonged, effect on the weight, although m 
other invertehrato neivcs a reveisiblo increase ol- 
curs Hypertonic solutions decrease the i eating 
potential, but conduction of the motor fibers is not 
pievented even in 2X solutions of NaCl Loligo 
Tonicity changes of the order 25-50% render the 
squid giant axon iricversibly inexeitable IMieio- 
scopie observation suggests that the sheith limits 
swelling in hypotonic sea water , in very hypertonic 
solutions (5X) the axoplasm pulls awaj from the 
sheath No osmotic change occurred in isotonic KCl 
for as long as ca 15 minutes, and excitability was 
restored upon return to sea water 

The alteration in osmoticalI> inactive fraction 
produced by cell activation IIi iiulut Siiiriuo 
Laborato) y of Physical Biology, National InsltliUc 
of Health, Belhesda, Maryland Resting and ac- 
tivated eggs of the sea urchin, Arbacia piinctulata, 
were swollen in hypotonic sea water (60, 70, SO, 
and 90 per cent) , and allow ed to attain equilibrium, 
after which volumes were determined from filar 
ocular miciometer measurements of their diame- 
ters Both fertilized and unfertilized eggs obey the 
Boyle-van’t Hoff law (P(V — b) % K), but the 
value for “b", the osmotically inactive fraction 
(o 1 f ), 01 non-swcllable volume was different for 
the two, averaging m the cases studied, 7 3 per cent 
for unfertilized, and 27 4 per cent for fertilized On 
ictivation in normal sea water, the eggs of the sea 
urchin undergo a definite increase in total cell vol- 
ume of approximately 4 jicr cent Evidence is avail- 
able that the alteration in o 1 1 and in cell volume 
may depend upon the species in question In two 
species a parallelism between change in “b”, and 
alteration of respiratory metabolism on fertiliza- 
tion w’as found, though this may not prove to be a 
general rule Equations for the calculation of the 
point at w Inch osmotic pressures and cell volumes 
are identical for unfeitibzcd and fertilized are in- 
cluded A mechanical analogue of the phenomena is 
introduced 

The retarding action of vitamin C in physiologi- 
cal concentrations on the rate of cell division 

Hehbekt Sh vpiRO Laboratory of Physical Biology, 
National Institute of Health, Bethesda, Maryland 
A study of the pathological changes in ascorbic acid 
deficiency indicates that the primary effect is an 
abnormality in the intercellular material or perhaps 
an effect at the cell surface, resulting in changes in 
the bones and small blood vessels The phenomena 
are of cellulai physiological interest, as they point 
to some relation between cell structure and pa- 
thology, aiising from a biochemical deficiency As- 
corbic acid apparently plays no major role in tissue 
respiration, hence it appeared promising to investi- 
gate the influence of 1 ascorbic acid on cell division, 
as possible evidence of action on the cell surface 
Feitilized eggs of the sea urchin, Arbacia punctu- 
lata, were exposed at constant temperature to con- 


centrations of vitamin C in sea water, varying from 
2 02 X 10"^ molar to 1 57 X 10“’ molar The rate of 
cell division was determined by measuring the time 
required for 50 per eent of the cells to pass through 
first cleavage Beginning with approximately lO'* 
mol ir solutions, a definite retardation of coll divi 
Sion w IS observed Vt high concentrations, com 
nlcte inhibition of division occurred The slowing 
dow n of the rate of cell tlivision appeared to he 
roughlv a linear function of the concentration, 
beyond i miuiiml effective concentration 

The effect of “carbonation” on the rate of gas 
Inc emptying and intestinal absorption of sucrose 
solution K L &ii\i’iuo (by invitation) and V C 
111 Dept of Clinical Science, Univ of Illinois 
College of Medicine, Chicago Ten healthy adult 
nude subjects beween 21 and 32 years of age, were 
each fed after i 12 hour fist, 200 cc of an uncar 
bonated solution of 10% sucrose in distilled water 
The fluid volume and sugar content of this amount 
of solution are approxim itcly equal to those of the 
average carbonated “soft drink” beverage widely 
consumed to day \ cnous blood samples for quan- 
titatu e sugar determinations w ere draw n just prior 
to the administration of the solutions and at inter- 
vals of 1, 1, IJ, 2, and 3 hours after its ingestion 

On another occasion, under the same conditions, 
and after a similar 12 hour period of fasting, the 
same ten subjects were each fed 200 cc of a car- 
bonated solution of 10% sucrose in distilled water 
Venous blood samples for blood sugar estimation 
were driwn at intervals equal to those of the pre- 
vious period of observation The carbonation had 
no significant effect 

Effect of phytate and other food ingredients on 
the absorption of radioactive iron Leon M 
Sharpe (by invitation), Robert S Harris, Wen- 
dell C Peacock (by invitation), and Richard C 
Cooke (bv invitation) Departments of Food Tech 
nology and Physics, The Massachusells Insliluie of 
Technology and the Walter E Fernald State School 
Fifteen boys, 12 to 17 y ears old, living in an institu 
tion, were fed breakfasts of the following test 
meals I, 200 ml water, II, 200 ml milk, III, 200 
ml milk plus 234 mg phytic acid as the sodium 
salt, IV, 200 ml milk, plus 234 mg phy tic acid is 
in lolled oats (285 gms ) , V, 200 ml milk, plus 285 
gms rolled oats, 150 ml tomato juice, 75 gms egg 
omelet and 56 gm white bread Total iron content 
of all meals was equalized with V at S 31 mg using 
FeClj Ascorbic acid (32 mg ) added to reduce all 
iron to ferrous form I and II contained no phvtatc 
Fe**’ and Fe” were used alternately^ No food was 
eaten before or until fix q hours after the test meals 
Radioactive iron absoiption was calculated from 
activity of hemoglobin, plasma volume and heniat 
ocrits IMaximum radioactivity of the hemoglobin 
was reached within 10 days after feeding Average 
percentage of ingested iron appearing in the hemo 
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globin was 1, 12 -t, II, 7 7 , III, 0 8 , IV, 4 S and V, 
2 0 Sodium phj tatc markedlj affected iron absorp- 
tion and IS fii e times more reactu e than that in oat- 
meal Milk and milk plus oatmeal decreased iron 
absorption by Jrd and §rd, respectivel3 Thus 
phjtate free milk interfered inth iron absorption 
nearly as much as phj tate rich oatmeal 
Adenosinetriphosphafase and conduction of the 
nerve impulse Wvnne Shakfles (by invitation), 
Harra Grundfest and Davad Nachuaasohv 
Dept of Neurology, College of Phy&tctam <£. Sur- 
geons, Columbia V nncrsily. New York Adenosine- 
tnphospbataso lias been found in high concentra- 
tions in the giant nerve fiber of Loligo pealtt after 
the major part of the axoplasm has been extruded 
(Libet, Biol Bull , 93 219, 1947) On the basis of 
this finding, that adenosinetriphosphatase like 
cholinesterase is concentrated in the surface of the 
fiber, Libet suggested that periueabihtj changes of 
the nerve membrane associated nith electrical ac- 
tu ity may in turn be closelj associated « ith ade 
iiosinetnphospliafase activity This 113 pothesis has 
been tested by in vno and in iilro experiments on 
frog sciatic nerves, by the useof anticholinesterases 
tliat abolish electrical activit3 rapidl3 Eserine 
abolishes conducted electrical activity of nerve 
reversibly It does not affect adenosinetnphospha- 
tase activity even in 10"’ hi concentration whereas 
eholinesterasD activity is abolished in concentra 
tioiis of 10'* to 10'* hi Similarl3 , di isoprop3 1 fluo- 
rophosphate %% hich abolishes the electrical activit3 
reversibly or irreversibly depending upon con 
trolled experimental conditions, does not affect ac- 
tivity of adenosinetriphosphatase at a concentra- 
tion of 10”’ M whereas it abolishes cholinesterase 
ictivity in concentiations of 10"’ to 10'* hi 
On the use of venous pressure in the head as a 
tolerance index of negative “G” in humans R S 
&uxv\ (by invitation), J L Gamble, Jr (by invi- 
tation), P J hlAHEK (by inv itatzon), J P Heahv 
andO Gauer (by invitation) Aero Medical Laby , 
Air Materiel Command, H right Field, Dayton, 
Ohio Injury to animals from negatu'e acceleration 
of over three seconds’ duration first appears as rup 
turc of small vessels about the head conseciucatly , 
It was thought that venous pressure in the liead 
might bo used as an index of tolerance in humans 
exiwsed to negative acceleration on the centrifuge 
Pour subjects w cro secured in a seat w ith anadjust- 
ible back mounted on the centrifuge, and venous 
pressures during iiegatiyc accelcMtiou were meas- 
uicd with a varmblo inductance manometer hc- 
nous pressure in the frontal vein of human subjects 
exfjosed to negatiieacceleration was found to vary 
line irly w ith the uiagmtudL of the accclerition as 
though from a simple hy drost itic column based at 
tin, heart , they ranged from SO to 110 mm Hg Xo 
ippreciable movement of the heart was noted in 
X rays of the thcst taken under negatne iccelcra- 


tions of 3 g , “Red-out” was not observed m this 
series Pressures were recorded with subjects m 
45 degree and GO-degree backward tilted seats, and 
compared w ith those obtained in the standard 10- 
degree seat tilt Xo significant protection against 
negative acceleration as indicated by venous pres- 
sures in the frontal vein resulted from this tilting 
Breath holding and straining maneuvers, which 
increase venous pressure in the resting subject, 
enhanced the disagreeable subjective sensations, 
while closing the glottis and attempting inspiration 
(Muller hlaneuver), which decreases venous pres- 
sure, resulted in considerable alleviation of symp- 
toms under negative accelerations up to 3 g 
Courses of dark adaptation and levels of vitamin 
A and carotene in normal and clinical conditions 
Charles Sheard Dinsion of Physics and Bio- 
physical Research, Mayo Foundation and Mayo 
Clinic, Rochester, Minnesota This presentation is 
concerned with tests on the levels and courses of 
dark adaptation of rods and cones, on the one hand, 
and, on the other hand, the levels of vitamin A m 
the blood serum in a group of seventy persons clini- 
cally selected because of a history or symptoms in- 
dicative of possible avitaminosis A Standards, 
criteria and controls used m the determination of 
dark adaptation levels are those established by the 
author Standards regarding high, average and low 
values of vitamin A (I U ) and carotene (I U ) per 
100 cc of blood serum are those established by 
Osterberg and his associates In 60 per cent of the 
group tested, data show high threshold levels and 
delayed recovery of both rod and cone dark adapta- 
tion with very low fasting levels of carotene and 
vitamin A and with levels of vitamin V less than 
500 I U per 100 cc of blood serum six hours after 
ingestion of 7,500 units of vitamin A per kilogram of 
body weight From the data the following conclu- 
sions are draw n 1 The courses and the levels of 
dark adaptation are not in agreement with the nor- 
mal (standard) findings when the fasting levels of 
carotene and vitamin A are very low' and are less 
than 100 I U and 150 to 200 I U per 100 cc of 
blood serum respectively, or, again, less than 500 
1 17 per 100 cc of serum six hours after the inges- 
tion of 7,600 units of vitanun A per kilogram of body 
weight 2 In some cases the levels of dark adapta- 
tion arc elevated 0 5 to 1 0 log umt for the cones and 
as much as 1 5 log unit for the rods 3 Definite cone 
knees (plateaus) are exhibited m the courses of 
dark adaptation in peripheral areas, these effects 
persist for as much as ten minutes and are produced 
under conditions of previous light adaptation w hieh 
would not cause such results in persons w ith normal 
dark adaptation and high vitamin A and carotene 
levels m blood serums 4 In perimetric sury'cys 
made by the technic of dark adaptation used by the 
author, it has been possible to show marked reduc- 
tions m the functioning of the rods in certain areas 
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and, m some instances, marked improvement 
theiein subsequent to vitamin A tlieiapy or other 
medical treatment 

Inhibition of sweating by means of iontophore- 
sis W^vLTcn B SiiLLLL^ , PeiLU N Hoit\ vui (by 
invitation) and Si L\ L\ AI IIouvatii Deputlnicnls 
of Dermatology and Phtjbical Medicine, Uniieistly 
of Pennsylvania Sehool of Medicine After tre it 
ment of ire IS of normil human skin with louto 
phoresis, in which distilled w itei, methilene blue 
solutions, iiid othei compounds weie used iiiidei 
the positive electiodc, sweating w is found to be 
inhibited The skin ippeared noinial w hen the sub 
]oct w is not sweating but when profuse swelling 
was induced, multiple \ esielcsappc ired it the sites 
of sw eat gland openings The iiihibilion of sw e it mg 
was piesent immcdi itclj after treatment in some 
subjects, but the vesicles eould not be m ide to ip- 
pear until aftei i variable latent period The efleet 
was not permanent sinee normal function of the 
sweat glands returned iftei one to thiee weeks 

The permeability of normal human skin to hista- 
mine Walter B Siilllei ind Frink ;\I Mefton 
(bjMnvitation) Department of Dermatology, Lni- 
veisityof Pcnnsylianiu School of Medicine V study 
has been nude of certain of the f letors influeneing 
the penetration of histamine thiough norm il intai t 
human skin The skin was found to be pci me ible to 
histamine both in the form of the s.ilt and the tree 
base However, histamine free base iienetrited the 
skin nioie readily thin the histamine diphosiilute 
A second important factor was found to be the con- 
centration of histamine which dissolved in the 
vehicle Unifoimh, as the coiieentration of hist i- 
mine in solution iiiercased, the magnitude and 
duration of efteet inci eased Solutions of 0 1% 
strength had no effect on the skin w here is 1% solu- 
tions (calculated as free base) pioduced loe il eiy- 
thema, urticaria and pruiitus Watei proved to be 
among the nioie effective of 21 scmisqlid and liquid 
vehicles studied In the ease of liquid vehicles, 
covering the inunction site greatly' prolonged ind 
increased absorption by preventing eiaiioiation 
Individual diffeiences in the permeability of the 
skin to histamine weie striking but iii all subjects 
the ipplication of a 10% aqueous solution of hist i- 
mine fiee base pioduced niaiked local eiithemi, 
uiticaiia and pruritus 

The failure of ceitain pievious investigatois to 
demonstiate the peimeability of the skin to hist i- 
mine appears to stem from the fact that the hist i- 
mine salt was used in low concentrations and in 
vehicles which did not piomote absoiption 

The composition of polysaccharides of human 
cervical mucus LindruuB Shuttles and Z\chi- 
RiAS Dische (by invitation) Departments of Ob- 
steti ics and Gynecology, Anatomy and Biochemis- 
liy. College of Physicians and Surgeons, Columbia 
& nil ei Ally The piescnce of substances i educing 


ifter hydrolysis in human cervical mucus was re 
ported by Viergiver and Pommerenke and of glu 
eoKiminc 111 bovine eervieal mucus by Boyland We 
investigated the niture of jxily saccliarides in the 
translucent, acellul ir, midcyele human cervical 
mucus with the cystcin reliction ot carbohydrates 
described by Dische, which enables one to detect 
individual hcNoais iiid v irious classes of true sug 
irs in iniNturcs ind which was adapted by us for 
(pi intit itivc purpoacs The total amount of true 
aiigirs in the mucus iscert lined by the indole 
met hod of Dische ind Poppi r varied be tween 0 120 
iiid 0 2jt)''ti L j) to 20% of It consisted of methyl 
pciitoac Hid up to 55% of gahctoac The rest was 
glucose \o aignificHit imounts ot hexoketoaes, 
111 iiinose or hcNuronie itids were found The ratio 
g il ictosL/mcthi IpcntObc vines between 25 and 
29 ITiia ritio ipjic irs identical with that found 
with the aameaiid otiicr methoda in v irious prepa 
r itions of blood group siibst inces isol itcd b\ Rabat 
Hid colLibor itora from linings of stomach inucoaa of 
hogs The methv Ijicntobc and gilaetose of the mu 
cuaare prccipit itcdby 90% ethanol These findings 
suggest tint the mull bulk of polysacclmrides of 
hum in midcvclc cervical mucus consists of a aub- 
stance identic il w itli or closely rcl ited tooiieol the 
blood group subat uiccs 

Observations on the sustained pressor principle 
111 different aninfal species Rodert E Shiplev 
ind 0 M IIelmer Lilly Laboratory for Chmed 
Kesciircb, Indianapolis General Hospital Blcxid 
pi isma obtained from dogs and rits which liad been 
subjected to 1-2 hours of hypotension (40-50 mm 
fig) possessed the ibility to ciuse a sustained ele 
\ ition of blood iircaaure when injected intrave 
iiously into dogs mil rata w Inch lud been bilaterally 
III phrcctoniized 1-3 d ly a before Plasmas from nor 
mil dogs or rits did not cause sustained pieaaor 
rcsixinses These hiidiiigs pirallel the observations 
originally' made on cats (Shipley et al , ^m J 
Physioriie 708,1947) 

bcmi crude extricts of eat, dog, sheep, and hog 
kidneys weie injected intravenously into cits and 
dogs and the inimils bled 1 hour thereafter The 
plasmas so obt lined possessed the ability to c lusc 
sustained piessoi responses in nephrectomized 
c Its, dogs, iiul rits 

Experimental displacement of the acid base 
equilibrium of the blood in aged males N ithvn 
W Shock uidlMvRMvJ Yiengst (by invitation) 
Diiision of Physiology, N^alional Institute of 
Health, Bethesda, Mat yland, and Baltimore City 
Hospitals, BallimoiL, Mat yland Expeiimcntal dis- 
plaeement in the icul b ise equilibrium of the blood 
were induced in six miles, aged 70 to ”0 years by 


ral admiiiistrition of sodium bicarbonate oi amino- 
lum chloiide Blood samples were dnwn at 4 to 1 
oui intervals for 9 houis after administration of 
lie salt, and analyses foi pfR, Vc, total CO. eon- 
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tent, pCO. ind bicarbonate content of the plasma 
were made by the Shoek-Hastings micro method, 
blood samples were also draw n at 24, 28, 32, 48, 52, 
and 56 hours when nccessarj to obtain normal 
\ dues Results on the aged were compared with 
those previously reported on joung adults (Shock, 
K W and Hastings, 4 B ,J Biol Chem ,112 231- 
252, 1935) Acid base paths of displacement and re- 
covery and rates of recoverj of plasma bicarbonate 
content w ere plotted for each evperiment Prelimi- 
naij results indicate that recoverj from metabolic 
acidosis induced by the oral administration of am- 
monium chloride is significantlj slower in the aged 
subjects tested tlian in the \oung adults Eight 
hours after the administration of 10 gms of ammo- 
nium chloride, the average recovery of blood bicar- 
bonate lev els was 70 per cent complete in thejmung 
subjects, while in the old subjects the average 
recoverj was only 27 per cent complete The rate of 
elimination of orally ingested sodium bicarbonate 
w as only slightly slow er in aged males than in j oung 
adults It v.as also observed that the respiratorj 
compensation for a metabolic alkalosis observed in 
young adults did not occur in the aged subjects 
w hen 20 grams of sodium bicarbonate’ w ere adminis- 
tered orally 

Hepato-renal factors in circulatory homeostasis 
XV Vasofropic content of blood in chronic hyper- 
tension (dogs, man) Ephraim Shobr, B W Zwei 
FACH and & Balz (by invitation) Dept of Medi- 
cine, Cornell VnuersUij Medical College and The 
New York Hospital, New York City During 
the development of renal hj pertension (Goldblatt 
clamp) in the dog, blood samples, assayed bj the 
rat mesoappeudiv test, produced a vaso evcitor 
effect on the terminal arterioles and precapillaries 
Later, with the development of chronic hyperten- 
sion little or no VEM could be detected in the blood 
stream by this method This “neutral” reaction 
was found to represent a counterbalancing of the 
augmented VEM titer by a comparable increase in 
the oppositely icting ^ DM principle This was 
demonstmtod by aerobic incubation of "neutral” 
blood samples with normal kidney slices in vitro, a 
proccduie which results in the inactivation of the 
VEM and thereby rev cals the absolute concentra 
tion of VDM in the blood Blood samples taken 
from patients with chronic essential hypertension 
and adequate renal everetorv function were like 
wise found to produce a ‘neutral” effect in the test 
rat The question arose as tonhethertbo “neutral" 
effect in the blood of man represented a similar 
St ite of equilibrium with high titers of both VDM 
and VEM This was conclusively demonstrated in a 
series of 11 essential hypertensives in which the 
blood was similarly incubated with normal kidnev 
slices and tested for ^ DM ictivitv Vll of the blood 
simples from hypertensive patients produced pro 
nounced \ DAI effects following in iitroaerobic in 


cubation A senes of normotensive hospital pa- 
tients on a similar diet gave essentially neutral 
effects in the rat test both before and after in iilro 
incubation These observations provide another 
point of similarity betw een essential hypertension 
in man and evpenmental renal hy pertension 

Hepato-renal factors in circulatory homeosta- 
sis YIX VEM and VDM mechanisms in nutri- 
tional cirrhosis m rats Ephraim Shore and B W 
ZvvEipicH Dept of Medicine, Cornell Unuersily 
Medical College and The New 1 ork Hospital, New 
York City Rats on a low protein (10% casein) diet 
supplemented with cystine develop cirrhotie like 
changes in liver and kidney (Gy orgy) The poor 
tolerance of these rata to surgical procedures sug- 
gested that this predisposition to shock might be 
related to disturbances in the renal VEM and he- 
patic \TDM mechanisms Cirrhotic rats prepared 
according to Gyorgv were studied after 120-150 
days on a protein deficient diet Saline washes of 
liver invariably contained A''DM There was no im- 
pairment of the ability of the liver to form VDM 
anaerobically in vitro The significant hepatic lesion 
was the failure to inactivate VDM aerobically in 
t itro The kidneys w ere also found to have an im- 
pairment of their V^EM mechanism, little or no 
V EM being produced on anaerobic incubation in 
vitro Blood from cirrhotic rats produced in normal 
test rats a moderate vaso-depressor response in the 
terminal mesenteric arterioles and precapillaries, 
indicative of the presence of VDM The mesenteric 
blood vessels of cirrhotic rats were hypo-responsive 
to the topical application of epinephrine These 
phenomena are considered to reflect the derange- 
ments of the VEM VDM mechanisms in the cir- 
rhotic rat, as a result of which the vascular bed is 
chronically under the decompensatory influence of 
A DAI These derangements in the VDM-A'’EM 
mechanisms, because of their significance for com- 
pensatory vascular reactions to shock, are believed 
to contribute to the predisposition of the cirrhotic 
rit to shock 

The leakage of potassium from injured muscle 
fibres E J Sichel and Chebil Pabrhhrst (bv 
invitation) b nivcrsily of f ermont College of Mcdt 
cine Previously the rate of potassium loss from 
transversely cut frog skeletal muscle fibres into a 
restricted volume of Ringer’s solution was re- 
ported The rate was sufficient to account for con- 
duction failure within a few minutes Since this 
failure involves the entire length of each fibre m 
such a short time, the possibility must be con 
sidcred that local trauma might change the entire 
surface of the fibre so tliat potassium loss occurs 
through this surface and not only through the cut 
ends The surface shows no visible changes except 
w here cut, although permeability might be altered 
If the potassium came out mostly through the un 
cut surfaces there should be v erv little difference in 
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the rate of potassium loss m fibres cut once and cut 
three times If the loss ere mostly through the cut 
ends, there should be a greater rate of loss with 
more cut ends 

The muscles, in a restricted volume of Ringer’s 
solution, were cut traiisveiscly cither once or three 
times The rate of accumulation of potassium in the 
medium was determined by means of a flame pho- 
tometer It was found that the rate of Icikagc of 
potassium was much higher in the case of those 
muscles with three transverse cuts than in those 
w ith one It is concluded therefore that the loss of 
potassium is entirely through the cut ends or, if 
there is any loss through the rest of the surface this 
must be of a much smaller order of magnitude 

A study of insulin hypersensitivity in hypo- 
physectomized dogs I II Slatlii (by invitation), 
R C DE Bono, H F Weisblug (by invitation), 
S P Kiang (by invitation) Deparlmcnl of Phar 
macology, New York Univeraily College of Medi- 
cine Hypersensitivity to insulin is charactei istic of 
hypophysectomized animals The degree, develop- 
ment and possible modification of this abnormality 
was studied in a sciics of hypophysectomized dogs 
The test dose of insulin (0 025 units/kgm intrave- 
nously) in normal dogs causes either no change in 
blood sugar or only a slight drop of short duration 
(recovery within 40 minutes) Two-threo days 
after hypophyscctoray a significantly increased 
response to insulin was apparent, the blood sugar 
consistently showed a drop and the recovery was 
delayed Ten-fourteen days after operation the in- 
sulin hypoglycemia was more marked and the re- 
turn to the basal level greatly delayed, often 
beyond four hours During the fifth postoperative 
week and thereafter, insulin lowered the blood 
sugar to near convulsive levels w itli only rare re- 
covery within four hours Since the shape of the 
blood sugar curves obtained after insulin ditler in 
normal and hypophysectomized dogs, the degree of 
hypersensitivity cannot be expressed numerically 
Whereas in normal animals 1 5 umts/kg insulin, CO 
times the test dose, produces a hypoglycemia ap- 
proximating the convulsive level, recovery occurs 
consistently w ithin four hours Furthermore, hypo- 
physectomized animals have a significantly lower 
postabsorptive blood sugar, thus the insulin action 
starts at a low er level The gradual development of 
the hypersensitivity suggests a relation to the 
secondary atrophy of the adrenal cortex and thy- 
roid which might be preceded by a hypofunction 
undetectable histologically^ Indeed, adrenal corti- 
cal extract modified somewhat the insulin induced 
hypoglycemic response 

Some cutaneous responses to “reflex cooling” 
Douglas E Smith, Walter C Randall, and Al- 
RiCK B Hertzman Department of Physiology, St 
Louis University , School of Medicine Simultaneous 
estimations of skin blood flow and skin surface tem- 


perature w cre made upon the finger, forearm, and 
check of noimal men subjected to “reflex cooling ’’ 
Immediately upon exposure of the legs and lower 
trunk to a cold water bith, the blood flow in the 
finger decreased markedly but undenicnt little 
change thereafter during the exposure The skin 
temperature fell markedly but at a slower rate than 
the blood flow and continued to fall for the rest of 
the period of exposure to cold The blood flow of the 
forearm deert ised significantly immediately upon 
reflex tooling and either stayed low or rose to nor 
mal levels there ifter Vt the aimc time the forearm 
skin temper iture gradu illy fell The responses of 
the ehcek were variable, the flow being either in- 
creased or dccre ised The check temperatures usu 
ally followed the direction of the cheek blood flow 
During reflex tooling, oral temperature was ob- 
served to rise to i peak and then fall, reaching 
values below the control level The relative degrees 
of the ehangts in blood flow and skin temperature in 
tlie various areas ind their possible significance are 
discussed 

Some toxic effects of acid and neutralized thi- 
amine solutions J vv V Smith (by invitation), 
PxLRO P Fov, II vriult R Wlisstlix (by invita- 
tion), V Sidsev Lldwig (by invitation), and J 
Marvix WniTiiLiM (by invitation) Department of 
Physiology and Pharmacology, The Chicago Medi- 
cal School, 710 S Wolcott licnitc, Chicago, Illinois 
Thiamine hy droeliloridt solutions arc icid Upon 
injecting such solutions intravenously , respiration 
13 depressed, iiul blood pressure decreases, these 
effeets are tnnsitory if artificial respiration is pro 
vided It was desired to know if these clmnges were 
tlue to the thiamine or to the acidity of the solution 
Thiamine hydrochloride solutions weakened or 
stopped the isolited perfused turtle heart, neu 
tralized solutions depressed the heirt slightly, 
acidified Ringer depressed the heiit less than a 
thiamine solution it identical pH Thiamine hy dro- 
chlondc solutions caused vasodilation in the per- 
fused ribbit oar in proportion to the concentration 
and the acidity' Neutralized tin iminc solutions 
caused little ehingc in the rate of perfusion Thi- 
amine hydrochloride depressed the heart in the 
heart-lung preparation only in concentrations suffi- 
ciently' great to alter the pH of the blood appre- 
ciably' V thiamine hydrochloride solution (pH 3) 
intravenously to dogs altered the pH of the blood 
only slightly (from 7 54 to 7 52) within 20 seconds 
The injection of identical quantities of a neutral- 
ized thiamine solution caused no shift in the pH 
The effects on respiration and blood piessure weie 
identical after injection of acid oi neutrilized thi- 
amine solutions It IS concluded tint in isolated 
systems, such as the turtle heart, rabbit eai, and 
heait-lung pieparation, the effects of thiamine hy 
drochloridc aie due principally, ilthough not exclu 
sively, to the acidity' of the solutions In intiet 
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dogs, on the other liand, the effects of thiamine are 
not due to the acidity of the solutions but to thia- 
mine itself 

Experimental embolism of selected portions of 
pulmonarj arterial bed John R Smith and hlA- 
svukiHaka. (by invitation) Department of Inter- 
nal Medicine, Washington Vnnersity School of 
Medicine, St Louis Using anesthetized, heparin- 
ized dogs iMth chests opened, fine catheters were 
introduced into the main pumonay artery The 
catheters could be guided into any lobar arterial 
branch Minute or particulate emboli wrere then 
placed in a given lobar artery in selected quantity 
Care was taken to prevent retrograde passage and 
scattering of emboli outside of the selected lung 
lobe When small foreign bodies such as fine glass 
beads, poppy seeds or lycopodium spores w ere im- 
pacted 111 the lobar artery in large numbers, there 
w ere no significant effects upon cardiovascular dy- 
namics In contrast, the injection of very fine mate- 
rial, such as starch or barium sulfate suspensions, 
into the lobar artery produced a marked rise of pul 
monary arterial pressure, a precipitous fall of sys- 
temic blood pressure, and intense distension of the 
right heart Deathoccurredin2to3minutes Since 
embolic particles such as beads and lycopodium 
produce no circulatory dynanuc changes, and finer 
materials (starchor barium sulfate) produce severe 
circulatory changes, it is reasoned that pulmonary 
“capillary” emboli, affecting a restricted portion 
of the pulmonary vascular bed, may cause death 
with apparent pulmonary spasm and circulatory 
failure 

The influence of thiourea and thiouraci! on the 
response of rats to methyl chloride Wilue W 
Smith Laboratory of Physical Biology, National 
Institute of Health, Bethesda, Maryland During 
an investigation of protective action by sulfur 
containing compounds, thiourea and thiouracil 
w ere tested Month old rats in groups of 10 w ere 
given 20% casein diets 2 w eeks preceding exposures 
to methyl chloride 2,000 p p m 6 hours a day 6 days 
a week Median survival time was about 10 days 
With supplements of thiourea (0 46%) or thiouracil 
(0 77%), death occurred during or immediately 
iftei a single exposure -tgain all rats died on one 
cxjiosurc with thiourea 0 05%, S died with thio 
uracil 0 1%, but only 2 w ith thiouracil 0 05% With 
the supplements for only 3 days preceding expo 
sure 9 on thiourea 0 06% and S on thiouracil 0 1% 
died When thiourea (12 mg ) was injected intra- 
pentoncally iniiiicdutciy before, 30 minutes after, 
or 2 hours after the exposure, all of the rats died 
Of those injcetcd 30 minutes after, 7 died within 2 
Iioiirs evidencing extreme respiratory distress 
Only 2 of the rats injected IS hours after exposure 
died With supplementary cy stine, 0 45%, rats sur 
live ibout S weeks Thiourea 0 06% in this diet 
resulted in 100% mortality on a single exposure. 


with thiouracil 0 1% 6 died within 2 days, 3 lived 
longer than 8 weeks 6-Methyl 2-thiouracil, 6- 
propyl 2-thiouracil and sulfadiazine w ere fed for 
3 days m molar concentration 5 times that of 0 1% 
thiouracil Half of the rats on methylthiouracil died 
after 1 or 2 exposures, but the other compounds had 
little or no effect The action of thiourea and thio- 
uracil on methyl chloride exposed rats does not 
parallel their know n effect on thyroid action 

Excretion of bilirubin and bromsulfalein by the 
liver W J Shape (by invitation), C W Wirts 
(by invitation), L L Miixer and A Cantarow 
Jefferson Medical College, Philadelphia, Pa Em- 
ploying Thomas-type bile-fistula dogs, bile was col- 
lected continuously, in 15 minute samples, before, 
during and after intravenous injection of bilirubin 
and of bromsulfalein The duration of injection and 
post injection periods was varied in different ex- 
periments Serial determinations w ere made of the 
concentrations of bilirubin and bromsulfalein in 
the serum and of the volume, and total bile pigment 
and dye concentrations in the bile in 15 minute 
samples After a single injection of 1 mg bilirubin 
per kilogram, 48 9-89% of the amount injected was 
recovered in the bile in 3 hours After a single injec- 
tion of 5 nig bromsulfalein per kilogram, 55 6- 
96 9% was recovered in the bile in 3 hours After 
continuous injection (f-2 hours) of 0 7-5 mg biliru- 
bin per kilogram, 61-100% of the amount injected 
was recovered in the bile in 2-4 hours After con- 
tinuous injection of 4 5-12 mg bromsulfalein per 
kilogram (2 hours), 48-74 7% was recovered in the 
bile in 4 hours The data indicate that injected 
bilirubin and bromsulfalein are removed from the 
blood more rapidly than they are excreted in the 
bile If the liver is the only organ involved in their 
removal from the blood, this implies a subsequent 
phase of temporary storage in that organ prior to 
passage into the bile 

Facilitation produced by cerebellar stimulation 
Rat S Snider (by invitation) and H W Magoun 
Department of Inatoiny, Northwestern University, 
School of Medicine, Chicago, Illinois In monkeys 
excitation of (a) anterior lobe lobulus simplex 
region and (b) paramedian lobule-tuber vermis 
pyramiB region of the cerebellum produced facili- 
tation of reflex activity and of movements evoked 
from the cerebral cortex The most pronounced ef- 
fects were noted when chloralosanc anesthesia was 
used and electrical stimuli of 200-300 cycles per 
second were applied to the cerebellum from 5-15. 
seconds before the elicitation of the movement. 
Facilitation occurred follqwing destruction of the 
superior peduncle suggesting that the cerebellum 
IS exerting its influence through facilitatory centers 
in the brain stem rather than through the activa- 
tion of cerebral mcclumsms The distribution of 
cerebellar facilitatorx ireas in the monkey is sim- 
ilar to tliat of the tactile receiving areas and of the 
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areas yielding inhibition of movement in the cat 
This similarity even extends to the somatolopic 
representation of body parts for, though overlap- 
ping Mas present, within zone (a) movements of 
the leg M'ere facilitated from points rostral to those 
for the arm, while within zone (b) the reverse was 
the case 

Oxygenation of the cord blood of breathing 
fetuses during a prolonged period Franklin F 
Snyder Harvard Medical School The persistence 
of rhy^thmical respiratory movements in rabbit 
fetuses following their exposure in a saline bath 
wjth intact umbilicil cord circulation, affords op- 
portunity to sample the umbilical vein blood of 
breathing fetuses at \arious intervals ifter their 
escape from the uterus The state of activity of 
the fetus and the dcgiee of sensitivity to tactile 
stimuli can be correlated with the oxygen siippU 
Folloiwffg the inhibition of labor by the induction 
of ovulation and a fresh grow tli of lutein tissue ncir 
term, the uterus is quiescent and the pliccnta 
remains attached even in fulltcrm and postmaturc 
rabbits In fulltcrm fetuses under continuous oh 
servation for an hour or longer w Inlc show ing rhy th- 
mical respiratory movements it is evident that the 
blood of the umbilical vein may remain bright red 
in contrast to the blue blood of the arteries Deter 
mination of the oxygon content in 2S blood s-iinjilcs 
obtained from the umbilicil veins of 13 fulltcrm 
fetuses showed that at the beginning ind it the 
end of one hour, the oxigen content averaged 11 
volumes per cent, the percentage s-ituration with 
oxygen averaged 73 at the beginning and 7S it the 
end of one hour The carbon dioxide content of the 
blood was lower at the end of an hour of exposure 
in the saline bath than at the beginning 

Pulmonary function as affected by operative 
positions \. SoKALCHUK (b\ invitation), D Eli is 
(by invitation) and F M Greisheimer Depart- 
ment of Physiology, Temple Unnersity School of 
Medicine We have determined rate, tidal \olunie, 
oxygen use, maxinul breathing capiciti iiid vital 
capacity , and calculated from these minute \olunic 
of respiration, ventilatory equivalent and per cent 
reserve *The twelve positions studied are those 
used in the operating room of Temple Uiuversiti 
Hospital Each subject has been observed three 
times in each position The supine position is used 
as the contiol, and the results in the other positions 
are compared with this The following trends line 
been noted in the subjects studied to date The r itc 
IS faster in the sitting and jack knife positions 
The tidal volume is lower in the sitting, both 
lateral and both kidney positions It is higher in 
the Trendelenburg position The oxigen use is 
greater in the sitting, prone and lithotomy posi- 
tions The maximal breathing capacity' is greater 
in the sitting position It is decreased in the 
Tiendelenburg, both lateral, both kidney and gall 


bladder positions The vital capacity is greater in 
the sitting position It is lower in the prone 
Trendelenburg, right lateral, both kidney, gall 
bladder, lithotomy and jaek-knife positions The 
minute volume of respiration is decreased in the 
reverse Trendelenburg, both kidney and gall blad 
der positions The ventilatory equivalent is lower 
111 the sitting, Trendelenburg, left lateral, both 
kidney and lithotomy positions The per cent re 
serve is lower only in the lithotomy position 

The mechanism of nitrous oxide analgesia R 
R SONXENSCIIUN, R Jamisox, L Loiseth, W 
CibSiLS (by invitation) and V C lyy Depts 
of Clinical Science and Incslhcsia, Unnersity of 
Illinois College of Medicine, Chicago The pain 
tlircshold-raisingaetion of nitrous oxide, in concen 
trations of 10% to !0% in oxygen, was studied by 
the nutliod of electrie il stimulation of the tooth 
pulp (GoctrlfF R , Burrill, D 1 , tndZvy, I C 
Quart Bull , Northwestern b Med Sell , 17 2S0, 
1013) Control and test determinations were made 
it one to two minute intcryals Psy chomotor ac- 
tivity w 13 tested before iiid during gas adminis 
tration, by means of the Johnson Code Test 

Forty one tests on eighteen subjects revealed a 
significant rise in threshold of 0 30 to 0 45 volts 
(approximately 25%), at eoncentrations of 20%, 
33%, and 10% NjO, results it 10% were yanable 
Results of twenty -two psi chomotor tests durmg 
gas administration showed an increase of 14% 
to 10% in the standard test time at concentrations 
of 10%, 20%, 33%, and 40% Readings on four occa 
sions with the Millikan oxymeter, at 33% N 0, 
showed no clungc in oxygen saturation, over the 
control readings 

It IS eoiieluded tint tiie inalgesic action of 
nitrous oxide, as i ty pical general anesthetic agent, 
IS associated with a diminution in psy chomotor 
ictivity It appears likely that the analgesic action 
may be secondary to the 1 itter factor 

Performance in yvarm environments folloiving 
hemorrhage, albumin infusion, bed rest and 
exposure to cold C R Si’EXLuyivx, E W Bixbi 
(by invitition), J LiRleWilex (by imitation), 
Michael NEyvroN (by invitation) and H C 
Bazett Department of Physiology, Unnersity of 
Pcnnsyliania, Philadelphia Deterioration of abil 
ity' in certain physical activities (endurance and 
tilt table tests) can be detected it normal tern 
peratures following the removal by y'encscction of 
500 to 1000 cc of blood (Karpovitch and Millman, 
Res Quirt 13 166, 1942, Green and Metheny, 
Surg Gyn Obs 84 1045,1947) One would expect 
even more pronounced effects with unaccliniatized 
individuals in very warm environments which 
necessitate the physiologic stress of maintaining 
blood volume adequate for a vascular system eii- 
laiged by dilatation of blood vessels in the skin 
In our experiments, performance (tilt table, bi 



AMERICAN PHYSIOLOGICAL SOCIETY 


119 


cycle ergonieter, Crampton test) m the heat 
(33°C , D B . 2S-20°C , W B , «md velocity SO 
cm /see ) became markedly poorer shortly after 
the withdrawal of 500 cc of blood and remained so 
for several days Removal of 200 cc of blood also 
resulted m decreased ability to perform Evidence 
that the causal factor was a decrease in blood vol- 
ume rather than a decrease in hemoglobin was ob- 
tained in experiments in which performance was 
similarly affected by decreasing plasma volume 
alone (induced by bed rest and exposure to cold) 
Furthermore, increasing blood volume by infusing 
scrum albumin (m an amount equivalent to 500 
cc of plasma) improved performance in the heat 
Eight normal healthy joung men served as sub- 
jects for these experiments 
Electroencephalographic studies following tha- 
lamic lesions in humans E \ &piEGEi>and H T 
Wicis (by invitation), Dept of ExperimentaC 
Ncuralogt/, 1 emple Uniu School of Medicine, 
Phila , Pa Circumscribed lesions w ere placed by 
electrocoagulation in the region of the medial nuclei 
of the thalamus (medial thalamotomy) for treat- 
ment of some mental disorders associated with 
emotional tension, or thalamotomy was combined 
with lesion of the spmotlialanuc system in the mid 
brain m cases of intractable pain The stereotaxic 
technique previously described by us (Science 
106 349, 1947) was used for introducing the coag- 
ulating electrode into the brain The electroen- 
cephalogram was recorded from the scalp before and 
after operation In some instances also a basal elec- 
trode was applied through the nose so that it 
touched the posterior wall of the nasopliarjnx 
A comparison of the electrograms with those ob- 
tained after prefrontal lobotomy show cd that the 
disturbance of cortical function as far as revealed 
bj the electrical discliarges is much smaller after 
thalamotomy than after prefrontal lobotomy How - 
ever in some instances, at least a transitory alow mg 
of the brain waves, particularly in the frontal 
leads, could be demonstrated, apparently due to 
loss or diminution of the impulses from the medial 
nuclei to the frontal poles The results are com- 
pared w ith similar studies on monkeys 
Protection by substrate against inhibition of 
enzymatic adaptation by protein denaturants S 
SritatLMAN and John M Reiner Department of 
Bactenolorjij and Iininunologi/, Washington I nt 
icrsity School of Medictne, St Louts, Mo Pre- 
\ious studies (A.reh Biochem , 13 113, 1947) ha\e 
indicated that cnzymutic adaptation involves a 
modihcation in the protein components of the cell 
One of the problems raised by this jiheiiomonon is 
the nature of the prccursoi w Inch is converted into 
active enzyme b\ the presence of substrate In 
particular, the question irises as to how close a 
rcl ilion exists betw cen the precursor and the final 
ictue enzyme \ method of throwing some light 


on this problem was provided by the finding that 
protein denaturants, such as urea, guamdine and 
desoxy cholate exerted strong inhibitory effects on 
the aiiptive process These experiments indicated 
that a denaturable molecule was an important 
component of the adaptive system If this compo- 
nent was sufficiently similar to the active enzyme 
so that It could bind with substrate, it would be 
expected that the presence of substrate would 
protect it from inactii atioii Experiments per- 
formed to test this possibility confirmed the ex- 
pectation Unadapted cells treated with any of 
these agents previous to incubation w ith substrate 
took two-three times as long to show' evidences of 
enzyrnie formation If, however, the substrate was 
added first and then the denaturing agent, no in- 
hibition of enzyme formation was observed These 
experiments would therefore indicate that a com- 
ponent, present in unadapted cells and formed 
during enzymatic adaptation, although not en- 
zymatically active, can combine with substrate 
The combination w ith substrate protects the com- 
ponent against inactivation by protein de- 
naturauts 

‘Studies on diffusion respiration v The hemo- 
globin-oxygen pump Joseph N Spencer (by in- 
vitation), Wilu am B Draper, Thom xsM Pxrr\ 
(by invitation) and Richvbd W Whitehead 
From the Department of Physiology and Pharma- 
cology, I ntiersily of Colorado Medical Center 
Draper and Whitehead (1944) reported that ani- 
mals placed in respiratory arrest in an atmosphere 
of oxygen may survive for considerable periods 
They attributed their results to the continuous 
via a fronte exerted on the atmosphere of the 
respiratory spaces by the hemoglobin oxygen 
pump TJie functional importance of this pump is 
illustrated by the following experiments Dogs, 
following denitrogcnation, were connected with an 
oxygen filled, sensitive spirometer, placed in res- 
piratory arrest with thiopental or curare and the 
oxygen uptake determined In five experiments 
lasting forty five minutes or longer, there was 
essentially no difference in oxygen uptake betw con 
the animals receiving thiopental and those rcceiv 
mg curare With respiratory arrest, oxygen uptake 
decreased ipproximately 11 per cent This level 
WAs maintained for thirty minutes, then gradually 
fell to reach a level 30% less than the control during 
the last few minutes of life, ceasing abruptU with 
cardiac arrest In a second series of five experi 
m<;nts the spirometer bell was seized following 
respiratory arrest The maximum negafne intra 
pneumonic pressure developed in the senes ex- 
ceeded 10 cm of water In all instances where the 
spirometer bell was seized, death was associated 
"Uh a profound collapse of the lungs In a third 
series of experiments the animals, after respiratorx 
ari-est, were connected to a spirometer filled with 
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a carbon monoMcle oxygen mixture The atinoa- or bclon the control Anoxia tended to reduce the 
phere was moved en masse and carbon monoxide height of the 15-imnute maximum of the glucose 
appeared in the blood in propoition to its conccii- toleruice eurve, but slowed the rate of fall beyond 
tration in the spiiometer that point ao that the 90 min value was still 33 

A mass spectrometer for the rapid, continuous pei cent above the control Anoxia alone, caused a 
analysis of respiratory gases ByRcLPiiW biAei, 32 per cent rise in blood sugar which fell off gradu 

(by invitation), Jack A IIunti u, (by invibition), illy to 19 per cent at 90 mm 

and F A Hitchcock The Lahoralory of Aviation Direct experimental comparison of several sur 
Physiology, The Ohio Stale University, Columbus face temperature measuring devices Alice M 
To make possible a satisfactory study' of the SroLL (by invitation) and James D Hinni 
changes in composition of ilvcolar air that oecur hrom the Russell Sage Institute of Pathology, The 
following rapidly induced changes in ambient pres- Ycui \ orL Hospital, and the Department of Phys- 
sure it w'as necessary to develop an analytieil lology, Cornell Lniicrsily Medical College, \eii! 
instrument that would record accurately rapid VorL, X Y Tins paper presents comparative data 
changes in composition of the air leaving the lungs on several surface temperature measuring devices 
We have, therefore, designed and eonstructed a used in a variety of experimental conditions sun 
mass spectrometer of the Neir typo, specially ulating natural cliinatie environments Theinstru 
adapted for the measurement of respiratory' gases mciits studied included the radiometer, a re- 
The instrument makes possible the simultaneous sistince wire thcrinonietcr, surface pyrometers, 
analysis for oxygen, nitrogen, and carbon dioxide several dilTcrent t\pcs of wire thermocouples and 
A special calibrating arrangement permits the mercury in glass thermometers An apparatus for 
quantitation of each of these components The providing a stand ird surf ice whoso temperature 
instrument records the concentrations of all three could be determined within ± 0 05°C under all 
components on a single photographic film The loii experimental conditions is described The simu 
source IS so constructed that an ily sis IS continuous lited environments employed were normal room 
The time lequircd for recording full scale coneen- conditions, forced convection, infrared radiation, 

tration change is less than two tenths of i second “sunlight” nidmtion, and “sunlight” plus forced 

The analytical error of the instrument is less than eonv ection The results of this study indicate tliat 

two per cent of full scale in normal use Vn ex the radiometer is the most dependable of the 
panded scale provision has been incorporated which uistruinentb studied With this instrument an 

magnifies the changes, thus lucrcasiiig the ac- accuracy of ±0 1°C w is maintained under all 

curacy Preliminary aiialv ses of alveolar air expul conditions w hcrcas measurements made w ith other 

sions have not verified the existence of an oxygen instrumeiits of cquil accuracy under room eondi 

trough This problem is being studied further tions were alTcctcd seriously by radiation and 

Effect of anoxia on the glucose tolerance curve forced convection The advantages and disad 

of dogs J Clifpohi) Stickkkv , Dav id W North- vaiit igcs in the application of each instrument to 

UP and Edward J \ ak Liere Dept Physiology, the iccunite incisure of skin temperature arc 

School of Medicine, 11 esl Virginia Univ , Morgan- discussed on the basis of the experimental findings 

town Seven fasted, unanesthetizcd dogs were Olfactory acuity and appetite effects of bitter 
given intravenously 1 5 g glucose per kilogram tonics on olfactory acuity in normal human sub- 
body weight Blood sugir concentrations were jects FrevxStoxl (by invitation) and Frvxz II 
deteimined by the Fohn Wu method on samples Goetzl Department of Medical Research, Per 

draw n immediately before and at 15, 30, GO and 90 manente Foundation, Oakland, California 01 

minutes after the injection Glucose tolerance factory thresholds (Elsberg’s method) were deter- 
curves were likewise determined while the dogs mined in noimal individuals daily, at regular 
were subjected (except for brief sampling periods) iiitcivals On test days the subjects’ statements 

to a barometric pressure of 254 mm Hg The hy'pcr- rcgvrding appetite and their caloric intake were 

glycemic response of the dogs to the same baromet- rccoided Aleals were found to be preceded by a 

ric pressure was also determined on samples diawn period of increasing and followed by one of increas 

at the above time intervals In most cases the re- mg olfactory acuity The precibal increase in ol 

sponse of each dog in the three ty'pes of expeiinient factory acuity could be prevented by mtercibal 

was determined three times, but at weekly inter- ingestion of food, the decrease in that acuity by 

vals to diminish the cumulative effects of repeated omission of meals It is suggested that by estimat 

glucose injections as well as of repeated exposures ing diurnal variations in olfactory acuity measures 

to anoxia Fifteen minutes following glucose injec- may be found for the sensations of appetite and 

tion, the blood sugar values averaged 266 per cent satiety Benzedrine was observed to pioduce de 

above the control At 60 min they had fallen um- crease in olfactory acuity, decrease in the intensity 

formly to 29 per cent above, and at 90 mm were at of the sensation of appetite, decrease in caloric 
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value of freely selected meals and, also, a sensation 
of satiety Bitter tonics ingested between meals 
failed to influence precibal increase in olfactorj 
acuity, intensity of the sensation of appetite, and 
caloric values of succeeding meals The absence of 
effects of bitter tonics maj be explained by assum- 
ing refractoriness to augmentation in normal in- 
dividuals of precibal increase in olfactory acuity 
and intensity of the sensation of appetite, both 
presumably of optimal magnitude When ingested 
during meals, however, bitter tonics were found to 
prevent the postcibal decrease in olfactory acuity 
and to render incapable freely selected meals of 
bringing about the conversion of the sensation of 
appetite into one of satiety' 

The question whether the effects of bitter tonics 
described are related to appetite stimulating ef- 
fectiveness commonly ascribed to bitter agents is 
being subjected to further investigation 
Adjustment of caloric intake of rats to dietary 
change Jxck L Sthomixger (by invitation) and 
JoH\ R Brobick Lahy of Physiology, Yale Unto 
School of Medicine, New Haicn, Conn When 43% 
fat was added to the calf meal diet of 222 gm male 
albino rats, during the first five days they ate 
132% of the calories taken by controls During the 
next 19 day s they ate the same number of calories 
as controls When 43% carbohydrate was added to 
the calf meal diet of similar rats, during the first 
five days they ate 91% of the calories of controls 
During the next 19 day s they ate the same number 
of calories as controls When 30% or 60% fat was 
added to the calf meal diet of 101 gm male albino 
rata, during the first 5 days they ate 117% of the 
calories of controls For the next 17 days they ate 
148% of the calories of controls When 30% or 60% 
carbohydrate was added to the calf meal diet of 
similar animals, during the 22 day period they ate 
the same number of calorics as controls When 
50% fat was added to the calf meal diet of obese 
female rats with hypothalamic hyperphagia, for 
21 day s they ate about 200% of the calories they 
liad taken on the calf meal diet Female unoperated 
controls ate about 200% for the first day , and there- 
after diminished their caloric intake until by 5-7 
day s they w ere eating the same number of calories 
they had taken on the calf meal diet The operated 
animals show cd marked acceleration of w eight gain 
during this period, while the controls gained at a 
normal or slightly diminished rate 
The recovery period after resuscitation H G 
Sw XNV and Mabshali, Brucer (by invitation) 
Dept of Physiology, Uniicrsily of Texas Medical 
School, Galieslon Dogs were subjected to the 
aiioxna of breathing pure nitrogen or 2 43% oxygen 
in nitrogen or 1% carbon monoxide in air When 
death was imminent, various measures to ventilate 
the lungs were instituted (sec M Brucorandll G 
Swann, this journal) in order to resuscitate the 


animals The first sign of recovery was a sharp rise 
in systolic blood pressure, but not necessarily a 
rise in diastolic pressure Soon thereafter breathing 
was reinstated The first rise in blood pressure 
occurred within 100 seconds or not at all, even 
though the pulmonary ventilation w'as continued, 
for 20 minutes If good heart action was not re- 
sumed within 100 seconds, then the attempted 
resuscitation failed and further pulmonary ventila- 
tion was futile When cardiac massage as well as 
artificial respiration was instituted, recovery from 
lower levels was accomplished However the re- 
turn of blood pressure and respiration was, slower 
In ail but one instance, the ammals showed various 
degrees of dementia, — i e they were blind or 
comatose or exhibited signs of decerebrate rigidity 
This dementia, presumably due to the anoxic ex- 
perience, was also frequently observed in carbon 
monoxide — poisoned dogs which were resuscitated 
only by measures ventilating the lungs 

Principles of protection against the effects of 
negative “G” (Motion Picture) Henrx M 
SwEENEX and Biophysics Branch personnel Aero 
Medical Laby , -4ir Materiel Command, Wright 
Field, Dayton, Ohio \ colored motion picture was 
made to show methods of protecting against the 
effects of negative acceleration The development 
of hemorrhage and petechiac in the sinuses and 
conjunctivae is shown in man and animals Motion 
pictures of the blood vessels of the brain of a mon- 
key with a lucite calvarium under g show that 
within the closed box of the skull fluid counter- 
pressure protects against blood vessel rupture 
The technique of radial arterial and frontal vein 
canullation using an Ungar type double needle is 
demonstrated together with the use of a Gauer- 
Wetterer inductance pressure gauge for measure- 
ment of venous and arterial-pressure in man w hile 
undergoing negative acceleration This film shows 
pictures of humans undergoing abruptaecelerations 
demonstrating the greater tolerance achieved by 
shortemng the period of application of g The 
principle of protection afforded by inclination of 
the long axis of the body to the direction of the 
g-force IS demonstrated 

The effect of adrenal cortical extract on adrenal 
response to total body X-irradiation M vhgueritb 
N Swift, Har vex M Patt and Ella B Txree 
(introduced by Austin M Brues) Biology Divi- 
sion, Argonne National Laboratory, Chicago, 
Illinois The transient 20-50% decrease in adrenal 
total cholesterol observed in albino male rats 3 
hours after a midlethal total body exposure to 
X radiation (Patt et al Vm J Physiol 150 480, 
1047) IS largely prevented by subcutaneous injec- 
tion of adrenal cortical extract (Wilson) Total 
doses of 0 3-1 S cc /200 gm rit w ere similar in 
effect, with no graded response over this range 
This IS additional evidence tliat the early cholcs- 
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tciol fall reflects inert iscd atlieiuil iictivitj In 
order to mvestigite the nituie of the nurked nsi 
(70-109%) inaditn il choltstciol obseivtd 3-7 dii\s 
after a midlethal cxposuie to X-i idiatiou, >i seioiul 
similai exposure was iidminiblertd to rats I da\b 
after the first No fall in adienal choltstciol oc- 
curred bv 3 hours iftei tht second cxposuic, and 
the cholesterol lot c I at this time was unafftettd b\ 
coitical extract do&ige siifliticnl to pi event tht 
eaily decrease seen after a single X-raj txposure 
Elevated adienal cliolestciol is repoited to occur 
only after prolonged stimulation b^ idrenotrophic 
hormone, and may in this cise also represent ovei- 
stiinulation in excess of cortical hormone dem iiid 
Rats given 0 1 cc of extract three liints daih , an 
amount sufficient to prevent the tarlj cholesterol 
fall, show adrenal cliolestciol changes of slighth 
lesser degree than do controls over a 15 daj post- 
iiiadiation period Surviv il is not enhinted b% 
this treatment Larger amounts of extrut might 
possibly prove ofToitat suite iiitrcased surviv il 
has been reported after X iiiadiation bj shielding 
the adrenals (Cravci, Fed Proc 6 310, 1017) 
Silicone implantations in the rat Vi u\i \V 
SwiGERT (by in\ Ration ), Hamilton R Fisubvck 
( by invitation), Liilian E Cislfu (b\ invit i 
tion), and Frederic T Jinc YorUiwebicrn i ni- 
vosily Medical School, Chicago 11, 111 Weighed 
samples of two tjpes of silicone wore impLinted 
aseptically into the abdominal cavities of white 
rats The first, a solid tvpe of silicone, siinihr in 
appearance to white rubbei, was in the form of 
cylindrical pieces, about G mm in diameter The 
second type was a varictj called “bouncing pultj ” 
because it flows like an opaque gra} ish luiuid with 
low" surface tension, but slowlj, and bounces if 
dropped on the floor The bouncing puttj was 
used in a series of G1 opciations beginning 19 IG 
Jan 28, the solid tjpe was used in onlj 4 rits be- 
ginning 1946 Feb IS The animals weie sacrificed 
for necropsy at times varjing from 2 months to a 
j ear There w"ere no indications in the behavioi of 
the animals, or in their w eight curves, oi in the 
necropsy findings, that absorption or anj chemicil 
change in the silicones had occurred during that 
time The bouncing putty remained recognizable 
as grayish deposits of varying size, sometimes i cr^ 
finely divided and often widespread, on both parie- 
tal and visceral aspects of the peritoneum The 
silicone was not transpoited to deeper oi lenioter 
structures, but remained on the surface It was 
enveloped in a thin layerof connective tissue that 
contained occasional giant cells and showed signs 
of mild chronic reaction One rat developed a 
tumor that grew rapidlj until it constituted 29% 
of the body weight, since the tumor was extra- 
abdominal, its significance was debatable 

The chemical composition of regenerating rat 
liver the influence of ovariectomj Clara M 


S/I GO Hid SiDM 1 Ronuns Deparlmcnl of Phys 
lologicid Chemislrij, Yule Uniicrsily, New Ilaien 
In the adult female rat, the liver stump remaining 
aflei removal of two thirds of the liver doubled 
its weight within two days Dming the first daj, 
the percentage of fat in the liver reached a maxi 
inuni of 12% (normal, C%) and the water content 
dropped to 67% (normal, 71%) The change in 
pel cent protein was apparently relatively small 
On a body weight basis, total liver lipid returned 
to norm tl within 2 days (250 to 300 nigm per 100 
gill ) Subseiiueiitly , as liver restoration progressed, 
the pereeiitage of water and fat approached normal 
levels Rats ovariei tomized two weeks prior to 
partial hepatcetomy exhibited overall changes 
similar to those observed in non ovariectomizcd 
animals V iirofound difference was, however, noted 
during the first 8 to 10 hours following operation 
In eontiol inimals, hepatic fat mobilization oc 
tiirred isseiitially at a constant rate for the entire 
first day (ta <S mgm per 100 gm bodywt per hr), 
a coneomitant decrease in liver w iter was obsened 
On the other hand, in the ovariectomizcd group 
there wasan initial lug (first 10 hours) m fat deposi 
tion, aLeom[)anicd by a ripid uptake of water 
(70 C% to 72 5%) 1 hereafter, the rate of fat 
inobiliz ition was similar in both groups, so that the 
miximiim lipid eoneentration reached in thcovari 
eetomized group was only about 10% Preliminary 
obseryations indie vted that the administration of 
estrogen to the ovanoetomized rat immediately 
iftor partial hcpatectomy may restore the initial 
rate of f It transport to the liver to normal 
Effects of the cold pressor test on glomerular 
filtration and effective renal plasma flow P J 
Txlso (by invitation), A P Croslei, Jr (by 
iiivit ition), anil R W Clarke Medical DeparP 
ment b icld Rcbcarch Laborutoiy, Fort Knox, Ky 
Studies yy ere nuide of the effects of the cold pressor 
test on renal function Sexen male volunteers who 
had no history of renal disease served as subjects 
Glomerular filtration (as measured by mannitol 
deal nice) ind effective renal plasnu flow (as 
mcasuied by sodium pira aminohippuratc clear- 
nice) yyere determined before, during and after 
immersion of the foot in ice yyater it 1°C for lo 
minutes In 6 of 7 subjects both glomerular filtrv- 
tioii rate ind effective renal plasma flow decreased 
either dining the application of the cold stimulus 
oi within approximately 30 minutes theieafter 
In no subject did the effect peisist longer The 
average decreases in glomerular filtration rate and 
effective renal plasma floyy, as compared yyith the 
contiol values, yyere 14% and 21%, respectively 
The behavior of certain characteristics related 
to exhausting yvork during recovery from semi- 
starvation Henrx Longstbeet Tailor, A.lstin 
Heixschel, Josep Brozek, and Ancel Keas 
Laboiatoiy of Physiological Hygiene, Unnersily 
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Universtly, College of Medteinc la 28 Niiviil c laual- 
ties with pcnctiatiiig wounds of tlie oceijmt, 
critical fiequeiicics foi fusion of visual flicker 
(c f f ) were significantlj below those of 20 normal 
contiols This was found in the ccntei of tlic visual 
fields and at mcreasingly cceentric points in each 
quadrant In the defective fields, the per cent loss 
in e f f (as compared with coriesponding nouiLil 
values) w'as minimal in a zone 10° from the fixation 
point With increasing ecientncity tlie loss in 
c f f increased Maximal i eduction of e f f oe- 
cuired m homonymoub half fields or iiuadrants 
In the same areas of gieatest dejiression of e f f 
there were niaxinial disturb iiiees in perception of 
apparent (stroboseopie) and actual movement, 
the apparent speed of objects moving through these 
areas of maximum depression of c f t was in- 
creased This was demonstrated bj moving tar- 
gets at variable nites thiough different areas of 
the field, and by having the subjects manipulate 
the target speeds until the speeds appeared sub- 
jectively equal Thus objects moving at various 
standard speeds appeared to the subjects with 
trauma, but not to the controls, as either abnor- 
mally fast, elongated oi multiplied It w is con- 
cluded 1) neural rather than photoehemical fic- 
tors limit flickci perception iii these hr iin injured 
subjects, 2) the limiting factor is an (abnoniially 
slow ) intermittenccof cerebral function subserving 
vision, 3) one and the same functional meclmuism 
determines peiception of flicker, apparent motion 
and actual motion 

Comparison of mannitol and thiocyanate vol- 
umes in several patho-physiological conditions 
C P Tharp (introduced by R R Ovlumax) De- 
partment of Phyi-iologtj, UniiersUy of Tennei,i,ee, 
College of Medtctne, Memphis, Tennessee Recent 
reports have indicated that SON fills to remun 
primarily an extracellulai anion in malaria and 
certain other diseases (J Lab Clin hied 31 
1170, 1946) We have felt obliged, therefore, to 
compare the volume of distribution of mannitol, 
a substance of molecular size, with that of SON in 
several patho-physiological conditions Simultane- 
ous measurements of these volumes were coiisc 
quently made with the following average findings 
expressed as cc /kgm body weight (1) Normal 
pregnant human patients, mannitol 297 cc , SON 
282 cc (2) Pregnant patients with eclampsia, 
mannitol 296 cc , SON 281 cc (3) Noinial dogs, 
mannitol 287 cc , SON 293 cc (4) Dogs severely 
dehydrated by water and food deprivation for ap- 
proximately 20 days, mannitol 366 cc , SON 356 
cc It is evident from these data that mannitol and 
thiocyanate are diluted by approximately the same 
fluid volume in the iioinial condition, and that they 
continue to occupy approximately the same space 
m certain seveio patho-physiological alterations 

In (1) the post-p 3 'rexic state after several daily 


irtiliei il temperature elevations and (2) folloiimg 
unilateral adrenaleeloiny , however, mannitol and 

SCA are not diluted by the same proportion of body 
water of the dog In these loiiditioiis the SC\ 
space may beiome as inueh as 61 per cent greater 
than the niaiinitol space, which remains relatively 
const lilt It may be inferred, therefore, that while 

iiiunnitol eontinues to be diluted only by extra 
cellular water, SCN may enter tissue cells and be 
diluted by an increasing projxirtion of intracellular 
water in these (oiiditions 

Injury potential in potassium depleted frog 
muscle JeirixM Tour is Unucrsity of Chicago 
Department of Physiology and Toxieily Labornlorg 
In an atteiujit to further evalu ite the assumed role 
of pot issiuiii in the genesis of certain bio jioten 
tials, the injury iKilcntial lias been studied, mainly 
by' the crush teehnique in frog sartorii after soak 
iiig in potassium free solutions to remove potas 
Slum 'Muscles so iked in noriiul Ringer tend to 
show a higher injury notential than those soaked m 
potassium free Ringer In muscles soaked in nor 
null Ringer there is a tendency, though slight, for 
the E M F to ji irallel tlie potassium content In 
muscles soaked in potassium free Ringer there is 
no correlation between D M F and total potassium 
Muscles soaked in distilled water for 5-48 hours 
become potassium free and lose most of their so 
dium Interestingly , sodium seems the more ten 
aeiously hold Such muscles, though potassium 
free, nuy exhibit potentials up to 30 mv though 
most arc lower, 9-15 m\ This potential rapidly 
falls to zero when outside potassium is increased 
to 0 1 N on the uucrushed surface of the muscle 
The usual explanation that such a potentml fall 
is due to levelling an intmcelluLir-extracelluIar 
potassium gradient cannot apply since there is no 
potassium in the muscle to begin with V few ex 
lierimcnts with the micro capillary electrode of 
Gerard et al (w ith the generous help of Mr Gilbert 
Ling) show the potential of the distilled water 
soaked muscle, truly measured between the cell 
interior and exterior, may be reversed from the 
usual orientation to as high as 40 mv although the 
same muscle show s a 10-15 mv E M F of the usual 
orientation by the crush technique 

Sodium and potassium in insects, larvae, pupae 
and adults Julixn M Tobias Umcersity of 
Chicago Department of Physiology and Toxicity 
Laboiatory The high liaemolymph potassium and 
low sodium which have been reported for certain 
insects hive important implications for the func- 
tioning of irritable tissues, genesis of membrane 
potentials and the mechanisms of potassium accum- 
ulation and relative sodium exclusion by cells 
In roaeh (Periplaneta amencana) and grasshopper 
(Romalea nncioptera) liaemolymph respectively, 
sodium (107 and 64 inM) exceeds potassium (L 3 
and IS iiiM), but the Na K ratio is small (6 2 md 
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3 6) compared to that in the frog (H 6) and man 
(29 2) This IS primarily because of the high po- 
tassium in the insects In the silkworm (Bombys. 
mori) larva with a still higher potassium (40 mlM) 
and very low sodium (14 rnM) the ratio is less than 
unitj (0 35) Larval liaemolymph sodium (14 mlM) 
in the silkworm may be in simple diffusion equilib- 
rium w ith the sodium of the food eaten (mulberry 
leaf) (IS mM) Most interestingU , the entire 
silkworm pupa seems to contain no sodium at all 
or vanishingly small quantities of it This is not 
true of Cecropia or Cynthia pupae Data for the 
roach, grasshopper and silkworm suggest that the 
low sodium and high potassium are coincidental 
with the vegetarian food habit but not immediately 
causally related to it Roach nerve and muscle can 
apparently function normally in a bodj fluid 
w hose potassium concentration is as high as 49 2 
niM The evidence shows tliat tolerance for such 
high potassium levels need not be on a basis of 
potassium binding as has been postulated in the 
pist 

Lipid inhibitors and accelerators of blood co- 
agulation in extracts of human brain L M 
TocxNTtNS, R T Carroll (by mutation) and 
Thomas McBride (bj invitation) Division of 
Hematology, Dept of Medicine, Jefferson Medical 
College, Philadelphia, Pa Concentrated aqueous 
extracts of human brain and aqueous suspensions 
of ether extracted lipids of the same organ contain 
mixtures of inhibitors and acceleratois of blood 
coigulation k potent lipid inhibitor, soluble in 
acetone, ether, alcohol, chloroform and carbon 
tetrachloride, heat labile (destrojed after 10 
minutes at 70°C ) maj be separated from the clot 
accelerating ceplialin fraction, when freed of it, 
the potency of the inhibitor becomes greatlj mag- 
nified The inhibitor exerts its action on the first 
pliaso of coagulation (availability and utilization 
of thromboplastin), it delajs the activation of 
prothrombin by strong thromboplastin and ce- 
pliahn preparations, and eniunces the antithrom 
boplastic (and anticephalin) „ctnities of normal 
plasma The inhibitor is not heparin, is not inacti- 
vated bj protamine, lias no autithrombin or anti- 
fibrinogen action and differs in its beliax lor to heat, 
its solubilitj'- and method of extraction from a 
lipid inhibitor previoush isolated (Chargaff 1937) 
from the spleen and other organs 

Some effeefs of anticholinesterases upon frog 
sciatic nerve James E P Tomax Dept of Phys- 
iology, Unucrsily of blah School of Medicine, 
Salt I ale City, blah Confiming the observations 
of Loreiite dc No (Slwlict Pod efellcr Inst Med 
PchLarch 131 195-243, 1947), it was found that di- 
ibopropjl fluorophosphoiiate (DEP) or cserine 
sulfite could prevent the conduction block pro 
duced bj prolonged exixiaure to isotonic solutions 
of icetjlcholino tlilonde EsernieOOOl Mwas more 


effective than the same concentration of DFP, but 
DFP protection persisted after repeated washing 
in Ringer’s solution and was correlated with per- 
sistent reduction in cholinesterase activity Ese- 
nne prevented the irreversible effects of DFP 
exposure The results illustrate typical anti- 
cholinesterasic actions of DFP and eserine in 
concentrations which were without demonstrable 
direct effect upon nerve, and further substantiate 
the lack of effect of unhydrolyzed acetylcholine 
upon frog nerve In contrast to the antichohnes- 
terasic actions of DFP and eserine, direct effects 
(increased threshold, decreased conduction ve- 
locity) at higher concentrations (0 025 M) were 
more pronounced but more quickh reversible with 
DFP than with eserine The relation between 
conduction velocity v in m/sec and threshold t in 
arbitrary umts was found to be w = L (21 — t) 
/IT, w here the constant I is threshold at moment 
of conduction failure, and L and T are the space 
and time constants of the fibers 

Effect of acetylcholine, caffeine, and alkaloids 
on activity of muscle adenosinetnphosphatase 
Clara Torda and H ahold G Wolff Neio York 
Hospital and Departments of Medicine ^Neurology) 
and Psychiatry, Cornell hniversity Medical Col- 
lege, Veil) York, N Y The effect of acetylcholine 
and other chemical agents known to modify the 
shortening of muscle (alkaloids, caffeine) on the 
activity of muscle adenosinetnphosphatase was 
investigated Actin-free myosm and actomyosin 
served as the source of the enzyme and adeno 
sinetriphosphate (ATP) as the substrate (method 
of Szent Gyorgyi and the modified method of 
Greenstein and Edsall as described by Singher and 
Meister) Acetylchohne, in low concentrations, 
increased the activity of the enzyme in splitting 
one phosphate from ATP Caffeine, d-tubocuranne, 
and potassium, in concentrations corresponding to 
those inducing muscle contracture, decreased the 
activity of the enzyme The other substances used 
(atropine, ephedrme, morphine, physostignune, 
prostigmine, quinine, strychnine, and veratrine 
(in concentrations not interfering with the phos- 
phorus determination)) did not modify the activity 
of muscle adenosinetnphosphatase These results 
indicate that acetylcholine, by augmenting the 
activity of adenosinetriphospliatase, may con- 
tribute to a more adequate recovery of the muscle 
Experimental A-V block, method and discus- 
sion William G Tur-max (by invitation) and 
Jaxe Sands Robb Department of Pharmacology, 
Syracuse bnnersily, College of Medicine Desiring 
to record a v bundle depolarization, sharp pointed 
shielded electrodes of silver chloride coated silver 
w ire w ere fused into small glass tubes These could 
be plunged into anterior or posterior septal regions 
or could be forced through the right ventricular 
wall and brought to rest near or upon the bundle 
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of His In this adclition il position prcssuic usually 
produced temporaiy block Irom diicct surf icl oi 
from iiidiicct leads, potentials not reflected fioin 
the septal leads nu^' ippcai and vice veisi In 
general, basal septal electioc iidiograins hu\e i 
more complex wave foim thin those fiom other 
heart areas Duiiiig supia ventrieulai rhythms 
septal P-R IS shortei than P-R of indiieet le ids 
and septal activitj precedes that of iiidirei t leads 
During block, with ventricular ji iceinakers, sejit il 
activity usuallj' follows that of indirect le ids 
Records of one cxpeiimeiit w ith block are a% ill ihle 
where on lead 2 two ventiieulir ])icemikers ire 
shown but only one of these registers on the sept il 
electrodes These eleetioeardiograms from deep 
basal septal contacts probablj show de|)oIai 17 ition 
of the bundle of Ills, certainly show altered time 
relations when the pieemaker is ventricular, and 
suggest that not all ventricular pieinatuie be its 
spread to cverv nci of ventricular nuisele 

Blood, plasma and extracellular fluid loluincs 
in experimental low colonic obstruction V II 
TtTTLr (introduced b\ R R OviuMix Depart 
ment of Physiology, L luicrsity of 'Imaosct, 
College of Medicine, Mcinpliis, '1 cnncssci Vlthough 
previous investigators (Uobeits and Cruidall, 
Arch Int Med 50 150, 1952) and most stand ird 
texts state that dcly di ition is an imjxirtant f itlor 
in low colonic obstiuct 1011 , modern methods of bodj 
fluid measurement have not been iiiplicd 111 this 
condition Consequent 1> , experiments hue been 
performed using such methods to determine the 
natuie and magnitude of hodj fluid changes in low 
colonic obstruction hollowing complete experi 
mental obstruction of the sigmoid colon in 9 dogs, 
simultaneous plasma volumes by the T-1S24 dye 
method and “extracellular” fluid volumes bj the 
thiocyanate dilution method were determined 
Between the 16th and 24th post-operative dajs, 
the following average reductions in total volumes 
were found plasma 6%, blood (calculated) 14%, 
extracellular fluid 16%, and erythrocyte mass 
(calculated) 25% Howevei, relative to changes 111 
body weight, each of the above values with the 
exception of the eiythiocjte mass was found to be 
increased Since the extent to which the animals 
lost weight exceeded the extent of water loss, it 
IS apparent that the piimaiy weight reduction fol- 
lowing low colonic obstruction is due to loss of 
tissue with low water content, presumably fat 
More severe dehydration has been demonstrated 
in dogs during starvation, yet such leduction 111 
body fluid volumes w ere not fatal, and the animals 
recovered when allowed food and water We con- 
clude that circulatory embariassment and /01 extra- 
cellular dehydration is not a serious sequel of low 
colonic obstruction 

The effect of low thiamine intake on the reaction 
time of women W W Tuttle, Marjorie Wilson 


(by iiiMtation) ind K\ri Dium (by invitation) 
Dcparlnicnls of Physiology and Aulrilion, Slate 
(/nuersilyof Iowa, lowaCtly A group of 12 women 
itc a slaiidaril diet taut lining all nutritional re 
quircincnts c^upt tin inline The st iiidard diet 
did not edit tin more thin Oil mg thiiinine per 
diy Duringab week eonirol periodall lliesubjcctB 
ite the stand ird diet supplemented with adequate 
tliiimine During this period reaition times were 
me isured so is to est iblish normal me ins for each 
subjeet During i 6 week expeiimentd period 
whieli followed, 6 subjeets ate the supplemented 
diet, intl 6 subjeets ite the low thiimine diet 
During this period me isurements of icaction time 
were made Re letion time to a light itiinulus was 
measured with i Dun! ij) i hronoscojie V compari 
son ol the meins shows that the re ictioii time of 
those e iting low tin imine is signilie iiitly longer 
during the low tin inline period than during the 
period of adequate tin inline intake The data aLo 
show th it till re ii tion time of tho^e on inadequate 
diet throughout the exiienment did not become 
signifie iiitly longer The dat i also supjxirt the con 
elusion that there w is in inereosi in the dispersion 
of the leeumulitiie freipieiiey distribution of the 
reaction time of the subjects during the period 
th it they were e iting i diet low in tin iminc 
The effect of nicotine on spinal synaptic conduc- 
tion V \ \\ II vRRLi LLD and Giorll V ruGLX 
(by invitation) California Institute of 'I cchnology, 
Pasadena, California In e its reflex ictioii poten- 
tials were led off from the veiiti il roots of L7 or 
bl, while stimulitiiig the liomoliteral dorsal root 
It the s.ime segment il Ie\el The injection of 5 
mgm nicotine per kg bod\ weight depressed or 
eompletely suppressed the monosMi iptic spike, 
hiving a mueh smiller effeet, which w is usually 
temporary', on the multisy n iptic letiiiti Inagree- 
ment with this it was found tint the kneejerk is 
suppressed, but tint the flexion reflex is never 
ibolished by such i doses of nicotine Injecting 
more nicotine (uji to 100 or e\ cn 200 iiigni /kg ) 
causeil the return of a monosyn iptic spike which 
often bee line lirger than before idmimstration 
of the drug The multisy naptic ictiiiti ilso was 
consideiabh inercised In prepiritions in which 
the peripheril eurare like effeet of nicotine w is 
pi evented by establishing a sepirite circulation 
in the hind leg, it could be shown tint the mono- 
synaptic ictivity' obsened aftei laige doses of 
nicotine is the equivalent of a mv otitic reflex 
activity (kneejerk) like in the unpoisoned state 
Nicotine, therefore does not seem to have the 
blocking affect on synaptic transmission in the 
spinal cord which it shows in sympathetic ganglia 
and in striated muscle The depressing effect of the 
drug m small amounts on the kneejerk is probably 
due to a side action 

Effect of acclimatization on blood sugar re- 
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sponse to ano\ia Ed^\akd J Liere, J 

Clifford Stick'jeti and D vvid W Northlp 
Dept of Phyttiology, School of Medicine, ll'esl Vir- 
ginia Uniicrsily, Morgantown Control dogs fasted 
for 24 hours were subjected to ano\io anoMa (254 
mm Hg) ui a Ion pressure chamber and blood 
sugar determinations made at the end of 15 min- 
utes Several such determinations nere made at 
neekly intervals After the control figure had been 
established, the animals were subjected to inter- 
mittent anoxia (303 mm Hg) b> keeping them in 
a Ion -pressure chamber four hours a daj Three 
of the four dogs shoned acclimatization after a 
period of about 15 dais since their blood sugar 
shoned no significant elexation nhen exposed to a 
pressure of 226 mm Hg for 15 minutes One ani- 
mal nhicli nas extremelj sensitive to anoxia 
shoned onij partial acclimatization To demon 
strate that there actuallj is an acclimatization for 
cverj altitude and to show that the adrenal glands 
were not exhausted the acclimatized animals nere 
subjected to a pressure of 20S mm Hg for 15 min- 
utes Three of the four dogs shoned a significant 
rise in blood sugar The animal which shon ed onlj 
partial acclimatization died from anoxia Deac- 
chmatization nas studied in the three remaining 
dogs U neekh intervals they nere subjected to 
a pressure of 254 mm Hgand the blood sugar deter 
mined at the end of 15 minutes One animal had 
lost most of his acclimatization after about 15 daj s , 
another staitcd losing its acclimatization after 
about six neeks, another is still acclimatized al- 
though five months have elapsed since he nas ex- 
posed to intermittent anoxia 
The role of the adrenal in the arterial pressure 
responses to severe hjpoxemia A Van Loo (bv 
invitation), \ Surtshin (b\ invitation) and L 
N Katz Pron the Cardwiascular Department, 
Research Insiiluie, Michael Reese Hospital, Chi 
eago, Illinois We have previousl} noted the ef 
feet of severe hypoxemia on the blood pressure of 
the dog Breathing of pure nitrogen in open chested 
dogs causes the development of an acute severe 
lijpoxeniia nitlia primari pressor phase, followed 
in a minute or so bj a progressixeU falling blood 
pressure When air breathing is resumed, the blood 
pressure rises lapidlj to greater than control levels 
(posthypoxcmic rise) e were interested in deter 
mining the f ictors responsible for these pressor 
rcsiionses, during the hipoxcmic phase and in the 
posthj poxeniK phase In unilateralh adrenalcc- 
toniized aiiimils, diversion into a siringe of the 
venous blood diaimng from the remaining adrenal 
resulted in no significant clunge in the hxpoxemie 
pressor pliase, but diminished considerablj the 
postlijpoxemic response Blood collected in the 
plusc of falling blood pressure during nitrogen 
breathing hid markedU more pressor activitx 
than that collected during the earlier phases of 


hjpoxemia Reinjection of such collected blood 
immediatelj after the peak of the posthj poxemic 
response due to extra adrenal factors caused the 
pressure to rise to a level similar to that attained in 
the control experiment It is concluded that the ad- 
renal gland plajs little part in the production of 
the hx poxemic pressor response, but plays a major 
role in the production of the arterial pressor re- 
sponse after re aeration Pressor material liberated 
from the adrenal during severe hj poxemia does not 
exert its pressor effect until the tissues are re- 
oxjgenated 

Post-fracture nitrogen loss with and without 
methionine supplements to good and poor pro- 
tein diets L Van Middleswobth and D H 
Core (introduced bj' J P Qiiglev) Division of 
Physiology, University of California, Berkeley, and 
Uniiersity of Tennessee, Memphis The effect of 
fracture upon daily urea -1- ammonia excretion was 
determined upon 6 groups of rats (6 animals per 
group) over periods of 20-90 days The effects of 
the following sjnthetic dietarj regimes were stu- 
died (I) Complete diet containing 20% fibrin as 
the onlj protein (II) Same as (I) but enriched 
with 2% dl-methionine (III) Containing 10% 
casein as the onlj protein, otherwise complete 
(IV) 9% casein plus 2% dl methionine, otherwise 
complete (same nitrogen content as III) Young 
adult female rats, which had stopped growing, were 
used with (I) and (II) Young adult males were 
used with (III) and (11 ) The dailj dietarj in- 
takes (9 gra of diet/daj ) w ere limited such as to 
prevent growth The animals weighed 175-200 gm 
and their w eights w ere maintained relativelj' con- 
stant over a 30 daj control period After single 
femur fractures the rats on (I) and (II) showed a 
cumulative loss of 200-400 mg of nitrogen (abox e 
their basal excretion) during the first 8-10 dajs, 
after w hich their excretion returned to basal levels 
The cumulative urea -b NHj los of animals on 
diets (III) and (IV) was 200-2S0 mg of nitrogen 
but this required 24-28 dax s Sham operations on 
(III) and (IV) resulted in the cumulative loss of 
onlj 20-60 mg of nitrogen and the increased ex 
cretion was not observed after 6-S days Xo con- 
sistaiit effect of methionine was demonstrated 

Vitamin A deficiencj in pregnancy G xax 
W xGEXEX Dept of Obstetrics and Gynecology, 
i ale School of Medicine, hew Haven, Conn 
Jxormal pregnant monkex s and pregnant monkeys 
which had been less than a xear on a diet de- 
ficient in Vitamin A were studied The des- 
quamation of keratinized epithelial cells as re 
corded in percentage of sediment in the vaginal 
lax age (method of Hartman) indicates oxariaii ae- 
tixitx In young monkeys, before menarche, lax age 
X lelds few cells , w hile during the menstrual ey do 
xaginal contents max reach 50 to 100% density re- 
flecting estrogen stimulation, then dropping at the 
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cycle end During eaily pregnancy in the noinial 
monkey desquamation remains at high levels as 
the many keratinized layers of supcrfici il cells arc 
shed just before, during and immediately after 
“implantation bleeding” In this first trimester the 
epithelium is reduced to a t\\ cnticth of its original 
thickness and appeals as an inactive mucous mem- 
brane only a few cells thick During the latter two- 
thirds of pregnancj , fluid from the vagina is clear 
and cell content evtremely low Paralleling this 
change in epithelial proliferation is the diminishing 
activity of the ovary 

In the A-deficient monkey keritinizatioii of the 
vaginal epithelium persisted throughout preg- 
nancy This modification from the normal repre 
sents the imposed eflect of vitamin A depletion 
common to many body epithelia and has been de- 
scribed in the pregnant rat by IMason ('35) Ihe 
epithelial change here described in the nionkej is 
probably an early digression from the normal at a 
low level of vitamin deficiency because it was com- 
patible with the pioduction of viable young show- 
ing no external developmental changes such as 
Warkany and Schraffenberger (’ll) dcseribed in 
the rat 

Fractionation studies of enterogastrone activit> 
in pyloric ligation rats FnvNK Vissculk Vrom 
the Research Laboratories of The Lpjolm Com- 
pany, Kalamazoo, Michigan Wo have submit- 
ted preparations of enterogastrone to electro- 
phoretic separation at pll 7 o and lia\c tested 
the resultant fractions for anti secretory activity 
in pyloric ligation rats, using light barbiturate 
anesthesia and a two hour collection period Seven 
fractions were each tested at three or more dosage 
levels to determine, by interpolation, the dose re- 
quired for 50 per cent inhibition of volume of secre- 
tion The fractions in order of increasing mobility 
gave the following approximate dosage require- 
ments in mg per kg of rat 6, 12, 23, 20, 18, 30, and 
35 The most mobile fraction show ed no inhibition 
at 20 mg per kg The original material had a dosage 
requirement of 10 to 15 mg per kg 

We have also performed dialysis experiments 
involving three changes of external solution over a 
72 hour period \bout 50% of the material and 
nearly all of the remaining activity was lecovered 
from the external solution This material had an 
anti-secretory activity fully equal to that of the 
starting material, while the soluble fraction of 
non-dialysablc material w'as nearly inactive 

The capacity changes in the pulmonary vascular 
bed with the respiratory cycle Mausice B Vis- 
SCHER University of Minnesota Experiments were 
performed with isolated Jungs from heparinized 
dogs to determine pulmonary vascular bed volume 
Cannulae were fixed in the pulmonaiy artery and 
left atrium respectively, connected to calibrated 
tubes acting as recording reservoirs The levels 
of fluid in the calibrated tubes weie lecorded by 


motion picture photography The lung, cannulie 
and volume recorders were placed in a glass chain 
her, the tracheal tube was led out of the chamber 
and a second outlet was provided to alter the 
“intrathoraeie” pressure This system differs from 
those used previously by others, in that the head 
of pressure on the blood in the pulmonary vessels is 
always exposed to “intrathoraeie” pressure The 
curlier workers exposed the blood reservoirs to 
atmospheric pressure Using the physiologically 
correct pressure held as described above entirely 
elilTerent results ire obtained from those described 
by previous workers It is found that the maximum 
blood capacity of the pulmonary vessels occurs at^ 
an “iiitratlioraeie” pressure of — iO cm II.O At 
more negative pressures the capacity of the lung 
vessels decreases progressively For example, at 
— 20 0 em IliOiiialSkg dog with lungs weighing 
lOS gms containing 50 ec of expressible blood the 
decrease 111 lung vascular capacity was 2 3cc When 
the pulmon iry vessel reservoirs are exposed to the 
same pressures is those acting on the lungs it is 
found th It changes in “intrathoraeie” pressure in 
the ranges of normal inspiration and passive ex- 
piration result in decreases in lung vessel capacity 
during inspintion, proportional to the degree of 
lung inflation, ind increases during expiration 
Pupil dilatation in darkness as effected by in- 
tensity and duration of preexposure to white 
light Irviso II IVACiivN Department of Phys 
lology, Jefferson Medical College, Philadelphia The 
course of pupillary dilatation in total darkness was 
determined for humans and ribbits following an 
exposure of two nunutes duration to different 
brightnesses (1 0, IG, 52 footlambcrts) of white 
light and following varying durations (15 seconds 
to 3 minutes) of exposures of a constant brightness 
For the human, the visual field subtended an angle 
of 17° fixated centrally The measurements were 
made by means of infrared photography After the 
stimulus light IS turned off, the pupil dilates 
rapidly for the first tw enty' seconds at w Inch point 
it has reached more than half its maximum diam- 
eter It dilates slow ly from then on until it reaches 
its maximum size in about 6 to 10 nunutes The 
initial point of the pupillary dilatation curve ind 
as a result, its subsequent course are determined 
by the intensity' of preexposure Aftei exposure to 
a high intensity the pupil is smaller tliaii after 
exposure to a lower intensity and therefore, the 
curve describing its course of dilitation is dis- 
placed to the right of the lattci on the time axis 
The curves, as f ir as can be determined are paral- 
lel Varynng the length of exposure of a pieadapting 
light of constant intensity does not displace the 
cuive Such curves tend to follow similar courses 
The course of pupillary dilatation seems to be 
determined, therefore, by the size of the pupil 
immediately after the light stimulus is removed 
The effects of percutaneous stimulation on the 



AMERICAN PHYSIOLOGICAL SOCIETY 


129 


circulation in normal and in paralyzed ettremilies 
K G Wakim, J C Terbieb (by invitation) and 
E C Elkins (bj invitation) Rochester, Minne- 
sota 4fter control lalues for blood floii iiere es- 
tablished, the muscles in normal and in paralyzed 
extremities nere stimulated percutaneously by the 
use of repeated condenser discharges at a frequency 
of about seventy stimuli per minute for a period 
of fifteen minutes Determinations of blood flow 
n ere again taken at the end of the period of stimula 
tion The venous occlusion plethj sraograph iiith a 
compensating spirometer recorder was used for 
the measurement of blood floii Before and after 
stimulation of the extremities, skin temperatures 
Here recorded galvanometncally -kftei electric 
stimulation of the spastic lower extremities of 
seven subjects, the blood flow in the stimulated 
extremities consistently showed an increase (in 
every one of the twenty tno experiments) nhich 
averaged 111 per cent over the control Son, mth 
a range of plus 32 per cent to plus 310 per cent The 
clianges in skin temperatures were inconsistent, 
namely, in twenty one experiments, the skin tern 
peratures were reduced in three and increased in 
the rest Vfter stimulation, the spastic patients 
experienced a reduction in their spasticity which 
varied in magnitude and duration Similarly , after 
stimulation the blood lion in normal Ion cr extremi 
ties of eight healthy subjects consistently showed 
an increase which averaged 86 per cent, with a 
range of plus 10 per cent to plus 210 per cent Noi 
nial subjects could not tolerate stimulation with 
the same intensity as that applied to paralyzed 
subjects Of the eight subjects, six showed, after 
stimulation, a reduction in the skin temperature 
of the stimulated extremity , one show ed no change, 
and one showed an increase 

Sixteen experiments were performed on the ilac 
cid lower extremities of seven subjects who had 
lower motor neuron paralysis ■\fter stimulation, 
four patients showed a reduction in blood flow, 
one showed no change, and the rest show ed a slight 
increase, the average was plus 17 per cent and the 
range was minus 41 per cent to plus 48 per cent 
Before and after electric stimulation the skin tern 
peratures w ere recorded in 15 experiments, m nine 
they were decreased after stimulation, and in six, 
incrtKiscd The increase in blood flow occurring 
after electric stimulation concomitant with reduc 
tioii 111 skin temperature in spastic and in normal 
extremities, and the insignificant increase in flow 
in atrophic flaccid oxtrcniitics after stimulation, 
indicate that the increase in blood flow is eon 
Iributcd chiefly by activated muscles 
Intcrconversions of retinene and xitamin A m 
vitro GEonri Wxiu Biological Laboratories of 
Ilanard Vnucrsity, Cambridge In intact retinas 
the bleaching of rhodojisin by light liberates the 
e irotcnoid retincnci, which is subsequently eon 
X erted to vitamin V, These processes can occur in 


the complete absence of oxygen, and in tissues poi- 
soned with lodoacetate Suspensions of isolated 
rod outer limbs, however, appear unable to convert 
retinene to vitamin A In 1942 we prepared a cell- 
free brei from cattle retinas w Inch accomplished 
this conversion These experiments were inter- 
rupted by' the War and have only now been re- 
sumed Dark adapted retinas can be lyophilized, 
ground in a mortal , and extracted exhaustively in 
the dark with petrol ether The residue, stirred up 
with neutral phosphate buffer, contains unaltered 
rhodopsm On irradiation this bleaches, and the 
retinene formed is converted quantitatively to 
vitamin A Recently the reverse conversion of 
vitamin A to retinene has been reported (Ball, 
Goodwin and Alorfon, Biochem J , 40, Proc lix, 
1946) Vitamin A. alcohol, let stand in the cold for 
several days in contact with solid manganese diox- 
ide, IS replaced by a substance having a spectrum 
and yielding an antimony chloride test like those 
of retinene We have confirmed these observations 
We find that the adsorption of vitamin A by man- 
ganese dioxide plays an important part in the proc- 
ess Retinene is less strongly' adsorbed, and as fast 
as it forms it is displaced by new vitamin A One 
can perform the conversion w ithin a few minutes 
at room temperature, using a short column of man- 
ganese dioxide, pouring a petrol ether solution of 
vitamin A in at the top and drawing off a solution 
of retinene in the filtrate 
Further studies on the treatment and prophy- 
laxis of experimental renal hypertension with 
renal extracts G E W xkerux , John M xksh ill, 
HirOxki Mixxtoix, Rotls Walker and A 
Kaplan Department of Physiology, Uiinerstty of 
Illinois, College of Medicine, Chicago In further 
work to determine the mechanism of theantihy par- 
tensive effect of hog renal extracts and to obtain a 
consistently potent, purified extract, we studied 
2 neiv crude hog renal extracts in the treatment of 
renal hypertensive dogs and 5 fractions of one of 
the crude extracts in the propliylaxis of experi- 
mental renal hypertension in dogs One of the 
crude extracts was prepared as previously de- 
scribed, except that autoly'sis was niininiizcd by 
prompt acetone treatment at — 20°C Daily intra- 
muscular injections of this extract for 10 months 
produced only a fair antihypertensive effect and 
high scrum anfirenm litres (10 and 16 units per 
cc ) in 2 renal hypertensive dogs Treatment with 
the second ext ract prepared from Viobin processed 
kidney powder for 5 months gave no antihyper- 
tensjxe effect and no antirenin in 2 hy'pertensixe 
dogs and a fair effect and modest antirenin litre 
(2 units) in one animal Five ammonium sulfate 
fractions were studied prophylactically Only one 
dog was protected against chronic experimental 
renal hypertension, S animals dex eloped chronic 
hypertension similar to 11 of the 14 controls, and 
2 dogs developed renal insufficiency without h\ per- 



130 


FEDERATION PROCEEDINGS 


tension and without iitciiolonccrosis in contmsl to 
3 of the contiols nhicli died in Dpieal indignant, 
hypertension The lutireiun litres of the treated 
animals vaued from 0 4 to 22 units, with 5 unit 
titles foi the protected dog ind the two aiiiimds 
showing fatal renal insulheieney without indig- 
nant hypei tension 

The dati do not permit eonelusions relative to 
the renin antiremii meeh uiism is operative in the 
modest theiapautic and prophylactic effects oU- 
served The results suggest that preliminary rtiitil 
autolysis may be of signiheanee in detcriniiiiiig 
antihypci tensive extraet potency 

The relationship between anticoagulants and 
lipemia J M Waldron (liy invitation), ind 
M H F Friedman Dcparimtnl of Phystologi/^ 
Jefferson Medical College, Philadelphia II din 
flOdJf snj tlrst i ill 

of heparin intravenousU cle ired dimentary lipo- 
mia w'lthin five minutes and that this phenoinenon 
did not occur in vitro We found that hep inn not 
only clears alimentaiy lipenua hut also lipeinii of 
carbon tetrachloride poisoning I urthermore, other 
anticoagulants (a sy nthetic hoj) inn like sulfoiialed 
polysaccharide and poiitaininc f ist pink B L ) have 
the same effect In addition to t tearing alimentary 
lipemia heparin has a rc\cisi effect If corn oil I3 
administered in an amount which, in itself, does 
not produce lipemia, the blood w ill become lipemic 
within five minutes after the iiitrat cnous injectioii 
of heparin or the other anticoagulants This 
lipemia-potcntiatnig effect of aiiticoigulants does 
not occur 111 vitro or without prior adiiiinistritiou 
of fat Thus an attempt h is been made to utilize 
this property of heparin is i teat for intcstin il 
absoiption of fat \s used b\ prc\ lous luthors and 
by^ us the term “lipemia” lefera only to the tur. 
bidity of the sei urn or pi isma w ithoiit reference to 
the quantity 01 physicd st itc of the fat The 
turbidity returns to the heparin cleared serum if 
left in a test tube at room temperature foi cightceii 
horns, wheieas the lipemia induced b\ hepariu does 
not clear under the same conditions The occur 
rence of both the lipemia-cleanng and lipciiiia- 
potentiating effectsare correlated w ith blood coagu. 
lation time The anticoagulant effect of hepaiin is 
modified by the ingestion of fat 

Action potentials induced bj indirect stimula. 
tion of rat muscle after adrenalectomy, KCi 
treatment and tetanus &heppard M Walker 
Dept of Physiology, Washington C nioerstly School 
of Medicine, Si Louis, il/o The lecords were ob- 
tained under ether anaesthesia from immatuie 
rats Action potentials weie lecoided from the 
gastrocnemius muscle with a cathode ray oscillo- 
graph Mechanical recoids of muscle contraction 
w'ere made simultaneously^ using an isometric lever 
and optical recording The cut sciatic nerve was 
stimulated with brief shocks 3 to 4 times threshold 
strength The records from adrenalectomized ani- 


mals wore obtained after the appearance of signs 
of severe adrenil cortex insufficiency Normal rats 
were injected iiitr ijieritoneally with 10 to 80 
iiigin of KCI per 100 grains of body weight Tetanus 
w IS produced by repetitive shocks at the rate of 
200 per see for 1 to 2 seconds Control records were 
made from rested muscle of normal rats 

The niechaniLal responses to single stimuli were 
larger in muscle of adrenalectomized, KCI treated 
or tetaiiized rats than in muscle of control animals 
The letion jxitentials which accompanied the large 
mechanic il responses showed no electrical activity 
which could be separated from the initial action 
polentialb either when both lead electrodes were 
placed in the belly or w hen belly to tendon leads 
were employed The duration of action potentials 
was longer in muscle after adrenalectomy, KCI 
tcciiuiLtU or icinriizniiaa than m control muscle 
The height of ictioii potentials was reduced by 
KCI tre ilmeiil and by tetanization The results 
iiuliL ite that the ineruise of mechanical response 
of idren ilectoniized, KCl-treated and tctanized 
muscle to single stimuli is due to increased contrac- 
tile strength of the muacle rather than to repeti 
live resiKuise of a pirt of the muscle fibers 

Effect of secretin and pancreozymin on amylase 
and alkaline phosphatase of dog’s pancreas C C 
Wvsa (b\ invitation) and M I Grossman Dept 
of Clinical Science, Lniicrstly of Illinois College 
of Medicine, Chicago Highly purified secretin dis 
solved in saline was loiistantly injected by means 
of a jicrfusion jiump into the femoral vein of anes 
thetizcd dogs with a cannula in the major pan 
ercatie duet Increase of flow was brought about bv 
increasing the rite of injection of secretin i.t least 
thiee or four samples of pancreatic juice were col- 
lected at each sccretorv rate level Pancreozymin 
was injected in i single doac of 20 mg during the 
response to i constant dose of secretin U1 the 
samples were assaved for amvlase and alkaline 
phosphatase content 

It was eloaily shown that secietin lud no stimu 
lant effect on cuzvme production, neither amvlase 
nor alkaline phosphatase 4s the volume of pan 
crcatic juice w is increased after increasing the 
rate of secretin injection, the concentrations of 
both of these enzymes were decreased, and the 
amounts of enzv me discharged pci minute re- 
mained csseiitiallv unchanged in case of amylase 
and decreased in case of alkaline phosphatase Pan 
ei cozy nun, how ev ei , inci eased the concentration of 
amy lase in the j uice three or four-fold, but the alka- 
line phospliatase remained unchanged This sug 
gests a V'eiy significant point, namely, that the 
source of enzyme production is probably not the 
same for phosphatase as for the other enzymes m 
the pancreas We piopose that the ductule cells are 
responsible for the production of the phosphatase 
and the acinar cells for the other three enzymes, 
namelv amylase, trvpsinogen and lipase Histo 
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cliemical demonstration of alkaline phosphatase in 
pancreatic tissue of the dog supports this proposal 
Serum accelerator globulin quantitative deter- 
mination, purification and properties Arnold G 
WvKE (by invitation) and Walter H Seegebs 
Department of Physiology, Wayne l/mierstly. Col- 
lege of Medicine Folloningthediscoverj of a factor 
in plasma n hich accelerates the interaction of pro- 
thrombin, thromboplastin, and calcium ions, ne 
found that a similar factor is present in serum but it 
IS far more potent in its accelerator action (Ware, 
Murphy and Seegers, Science, m press) We refer 
to the plasma factor by the term, plasma Ac glob- 
ulin, and to the serum factor by the term, serum 
\c globulin Thrombin produces serum -Vc globulin 
from plasma ^0 globulin, apparently by catalytic 
action Plasma kc globulin Thrombin Serum \c- 
globulin Extremely small amounts of thrombin mil 
produce the change Larger amounts of thrombin 
have a similar action but in addition actually' de- 
stroy the accelerator activity The chemical prop- 
erties of serum Ac globulin are so similar to the 
properties of plasma A.c globulin that the same 
method is used for purification as that described for 
the plasma accelerator factor (Ware and Seegers, J 
Biol Chem , in press) Serum -Ic globulin has been 
obtained in concentrated form both from serum and 
from defibrinated oxalated plasma It has also been 
obtained in high yields from defibrinated oxalated 
plasma after storage for 22 days at S°C This fact 
and other data indicate that serum \c globulin is 
relatively stable in serum Quantitative measure- 
ments of its activity' depend upon its ability to 
accelerate the interaction of prothrombin, throm 
boplastin, and calcium ions This is done by an 
adaptation of the 2 stage prothrombin analy sis 
Influence of tea from leaves of Ceanothus amer- 
icanus on blood pressure of hypertensive rats 
Helene Wxstl Dept of ■inatomy, Hahnemann 
Medical College, Philadelphia Leaves of Ceanothus 
amencanus (Rhaniaoea family) have been used 
widely as a satisfactory tea substitute during the 
American Revolutionary War The taste of this 
popularity called “New Jersey tea” is slightly more 
astringent In 1926 Ceanotlnn, alcoholic extract of 
the root bark from the shrub has been shown to 
have marked blood pressure and clotting time re 
ducing properties The tea was tested on hy perten- 
sue rats, which weic fed it once daily by hand 
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During tea-feedmg-periods (first group, IS rats, for 
12 days, second group, 18 rats, for 24 days) reduc- 
tion of hypertensive blood pressure increased m 
steps up to 6-S days, w hen the filial level character- 
istic for each individual rat is reached Lengthening 
of tea-feeding periods does not achieve better re- 
sults The values refer to the whole pre-feeding, 
feeding and after-feeding periods averages, blood 
pressures were measured every 4 day's G W 
Boericke, Dept of Therapeutics, Hahnemann Med- 
ical College, observed recently in a number of hos- 
pitalized cases of essential hypertension also en- 
couraging reductions of blood pressure lex els under 
New Jersey tea medication This study , on animals 
as w ell as on patients, w ill be continued 
Regeneration of insulin fibrils with several re- 
agents and the nature of the inter-insuhn bond 
Dxxin F Walgh, AI Janette Smith (by invita- 
tion), and Dxrthbx F Fearing (by invitation) 
Dept of Biol , Mass Inst of Tech , Cambridge 
Insulin fibrils (Waugh, J Am Chem Soc 66, 663, 
1944) may be regenerated yielding products re- 
sembling insulin in crystallization, biological activ- 
ity , and fibril formation Some compounds produc- 
ing regeneration are (1) 4cids 40% sulphuric acid 
at minus 10°C , and 3S% hy drochlonc acid at plus 
5°C give crystalline yields of 50% (2) 41kalis 
0°C to 15°C , 0 03N, and times of 5 to 10 minutes 
give 90% yields (3) Liquid ammonia minus 70°C 
yields 90-95% (4) Phenol regenerates over wide 
ranges of temperature and concentration giving 
maximum yields above 90% Several compounds 
such as nitrobenzene, chlorobenzene, and pyridine 
do not regenerate fibrils themselves and inhibit re- 
generation with phenol After treatment with such 
compounds fibrils mav be recovered and subse- 
quently regenerated with phenol, thus showing 
that they do not regenerate and destrov the regen- 
eration product Salts, i e 0 IN sodium chloride 
and sodium acetate, inhibit regeneration w ith those 
compounds tested (2 and 4) indicating that repul- 
sive forces betw een similarily charged particles are 
important This agrees with the inability of phenol 
to regenerate over a 3 pH unit range near the iso- 
electric point It 60°C and fibril concentration of 
0 4%, 10-12% phenol regenerates rapidly In 5% 
phenol fibrils will elongate in the presence of natu e 
insulin ■Vn attempt will be made to show that these 
observ ations support a conclusion draw n prev lously 
(loc cit ) that the inter insulin bond is due to the 
coalescence of hy drophobic residues 
Leucocytosis of guinea pigs deficient in the anfi- 
stilTness factor Virginix Weimvr (by invitation) 
and Rosalind Wclzen Dept of Zoology, Oregon 
Stale College Guinea pigs fed a skim milk diet, 
supplemented by the known vitamins and neccs 
sary minerals but deficient in the anti stiffness 
factor, developed a characteristic wrist stiffness 
Vutopsics showed the muscles to be finch streaked 
with calcium deposits running parallel to the 
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muscle fibers Luigc deposits of trualcuiin phos- 
phate weiL frequently found along the body wail, 
aiound the joints, ind in nuincrous organs (\Vul/en 
et al , Am J Physiol 133, 500, 1911) Leucocyte 
enumerations wcie made on 26 guinea pigs winch 
had been fed for 15 to 98 w eeks on the diet deficient 
in the anti stiffness faetoi Ihcse annuals had white 
counts of 11,000 to 30,000 (mean 17,668) Fifty five 
young and idult male and femilc guinea pigs on a 
grain and kale diet had leueoei te counts of 1,000 to 
11,900 (lilt in, 7,459) The “Student’s” I test was 
used to demonstrate the difference in the iiieaiisof 
the tw'o groups The t was — 1 1 33 , degrees of free 
dom 79 These results indit ite that delieieiiej of 
the anti-stiffness f ictor in guine i jngs produces a 
significant leucocytosis 

The effect of serum hjpersensilivilj reactions 
upon the electrocardiogram Guvcl L \Vi UTts 
BERG LR and Roberta llAtKisnniNC Department 
of Physiology, Woman's Medical College of Pennsyl- 
vania, Philadelphia, Pennsylvania During an in- 
vestigation of the effects of the sulfonamides upon 
the myocardium, clectroeirdiographie changes in- 
dicating alteiations in the ph\siologic state of the 
muscle as shown by prolonged conduction time, ST 
segment deviation and change in the direction of 
the T wave were found in 15% of the animals No 
electrocai diographic changes occurred with the 
initial course of the drug, even in animals whose 
controls showed prolonged conduction tune, heart 
block and ST segment shifts indicating establishcel 
cardiac pathology The cardiac eiiangcs appeared 
with subsequent courses of the drug and, although 
tiansient in some and peisisteiit in others, were 
always associated with severe drug reactions 

Since the side reactions to the sulfonamides 
suggest hypersensitization with the drug acting as 
the sensitizing antigen, the present study to com- 
pare the functional effects of scrum sickness and 
sulfonamide hypersensitivity upon the myocardium 
was begun In the first series of serum sensitized 
rabbits, the electrocardiogiam show ed only asphyv 
lal changes in the animals djing of aiiaph} lactic 
shock and no significant changes have as yet ap- 
peared m the three animals that suivived the 
shocking dose The second series is now being 
followed In the series of serum sensitized dogs 
now being studied, changes have appeared in the 
electrocardiogram which cannot be attributed to 
asphyxia 

The renal excretion of strong electrol}tcs 

Laurence G Wesson, W Parker Anslow', jr 
AND Homer W Smith A ew York University 
College of Medicine Indirect evidence (Smith, 
Oliver el al ) indicates that roughly 85 per cent of 
the sodium and water in the glomerular filtiate are 
reabsorbed by the proximal tubule and thin limb 
in the mammalian kidncj , and that tubular urine 


is isosmotic with plasma h ilf way down the pro\ 
imal tubule (Oliver cl al ) further quantities 
of sodium and water are reabsorbed in the distal 
tubule bj independent processes Observations 
on dogs during osniotie diuresis induced bj man 
iiitol reveal tint up to 65 per cent of the water of 
the glomerular filtrate mu be excreted with a 
siiniiltaneous excretion of onlv 27 per cent of the 
filtered sodium The sum of the osmotic con 
stituentsin the urine rein iins practically identical 
with the plasma It is concluded first, that the 
[iroxiin il reabhorptioii of sodium and water are at 
least partially independent processes and second, 
that proximil water re absorption is a process of 
passive diffusion initiated by the active reabsorp 
tion of sodium, with its attendant anions Passive 
osmotic equilibration m ly be completed in the thin 
limb so that the urine delivered to the distal tubule 
13 normally isosmotie with plasma If the limiting 
values in either sodium or water reabsorption in 
the distal tubule can be determined experimcn 
tally, the pirtitioii of both constituents between 
proximal ind distal rcabsorjition can be calculated 

Tentative evidence is adduced that under the 
action of VDII distal rcabsorption of water reaches 
a maximal rate (T,‘,\jj and that under condi 

tions conducive to stability the distal rcabsorption 
of sodium IS also limited by a maximal rate 
(T}|,^^) Under such conditions sodium excretion 
13 conditioned by the filtration rate as well as the 
pi isma level of sodium 

Effect of low sodium and Kempner diets on renal 
hemodynamics and electrolyte excretion in hyper- 
tensives Ravvioxd E Weston, Leon Hellmvn 
(by invitation), Doris J W Escher (by invita 
tion), and Louis Leiter (by invitation) Medical 
Division, Montefiore Hospital, New lork 67, 
N Y The Kempner nee diet, which has been 
recommended for the treatment of hypertension 
provides an opportunity to follow clianges in renal 
hemodynamics and electroly te excretion during 
severely restricted sodium and protein intake 
Therefore, in selected hypertensive patients with- 
out demonstrable specific renal pathology ,glonieru 
lar filtration rates, renal plasma flows, niaxinial 
tubulai P VH excretory capacities, and sodium, 
chloride, and urea excretions were studied on nor- 
mal diets, after several w eeks on low sodium (0 8) 
but normal protein (65 grams) diets, and after 
four to sixteen weeks on the Kempner (0 2 grams 
sodium and 30 grams protein) regime 

Preliminary observations indicate that in hv per 
tensives, the low salt diet produces a decrease m 
filtration fraction, since there is a significant de 
crease in GFR with a lessei change in RPF , and no 
change in In some patients, the more 

severe sodium lestiiction ind/oi the reduced pro 
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tein of the nee diet result m a further decrease m 
GFR, a greater decrease m RPF, and some diminu- 
tion in Is the diets Mere varied, the 

changes observed in electroljte excretion we^e 
as expected, with certain exceptions which ap- 
parently are characteristic of the hjpertensive 
kidney In this small senes, none of the patients 
exhibited a sigmficant drop in blood pressure a hile 
on cither the low salt or the nee diet 
Further experimental analysis of these results 
IS in progress, with particular emphasis on the 
influence of plasma volume, extracellular fluid 
volume, electrolyte and protein metabolism, and 
endocrine factors 

Effects of exercise on renal circulation H L 
White and Donis Rolf (bx invitation) Depl of 
Physiology, Washington University School of 
Medicine, St Louis, Mo The effects of exercise on 
para amiuohippurate (PAH) and iiiulin clearances 
(subcutaneous administration), on venous plasma 
glucose, mean blood pressure (diastolic plus 40% 
pulse pressure), renal vascular resistance, and 
urine protein a ere determined in six normal human 
males Blood pressures were not obtained during 
exercise Control periods were during recumbency 
Light exercise (walking alternating with slow run- 
ning for 15 minutes, or slow running for 12 minutes) 
produced a slight fall or no cliaiige in PAH clear- 
ance, with slight further falls in first two post- 
exercise periods, there was no significant change m 
filtration fraction 

Heavy exercise, to exliaustion, panting and pro- 
fuse sw eating, by running at maximum capacity for 
12 minutes, gave great falls (to 20% of normal) in 
PAH and mulin clearances during exercise, the 
values had not returned to normal within 60 
minutes Filtration fractions showed no consistent 
changes during and after exercise Renal vascular 
resistance increased at least 5 fold (taking mean 
arterial pressure during exercise as normal) during 
exercise and was still somewhat above normal an 
hour later 411 urines w ere protein free before and 
during heavy exercise, but urines formed during 
first and second post exercise periods contained 
protein, which had disappeared bi the third 20 
minute iiost exercise collection This supports 
but does not prove the view that during heavy 
exercise many glomeruli max iiave no blood flow 
Rise in plasm i glucose, probablx indicative of 
adrenalin output, was slight or absent on light but 
up to 100 ingm % on lieax x exi rcise 
Circulatory responses to exposure to barometric 
pressure of 30 mm Hg Willi xxi 4 Whitlhorx 
Deyt of Physiology, Ohio Stall I nit Nembutal 
incsthetizcd dogs cxplosixilx decompressed from 
500±5 to 30±5 mm Hg show drops in artcri d 
pressures initiallx siiiiihr to thost seen following 
explosive dtcompression to loss extrinie pressures 


Recovery to normal levels during exposure to the 
reduced pressure does not occur, however — mean 
pressures falling to an average level of 70 7 mm Hg 
30 sec after decompression and remaining essen- 
tially unchanged for periods up to one minute 
Arterml pressure curves indicate marked diminu- 
tion in pulse pressures or actual disappearance of 
arterial pulses w ithin 30 seconds after decompres- 
sion although e c g records show continuing elec- 
trical cardiac activitx Observations on exposed 
arteries and veins under these conditions reveal 
massive venous but absent arterial intrax'ascular 
bubble formation The described phenomena do not 
occur with decompressions to final pressures 
greater than about 50 mm Hg It is postulated that 
the circulatorv clianges described are the result of 
blocking of x'eins and pulmonary vessels by gas 
formation w ith resulting reduction or absence of 
left ventricular output The maintenance of mean 
arterial pressure at a constant low level under these 
conditions is not entirely clear but may be the re- 
sult of increased tissue pressures due to interstitial 
gas formition at final pressures less than 47 mm 

Hg 

Rhesus hyperkinesia by subthalamic lesion 
JoHV R Whittier introduced by Fred \ 
Mettler Department of Keurology, Columbia Uni- 
versity, College of Physicians and Surgeons (Mo- 
tion Picture) \ xanetx of abnormal involuntary 
movements have been produced in rhesus monkeys 
by small electrolytic lesions placed in the region of 
the subthalamic nucleus with stereotaxic tech- 
nique Choreoid, athetoid, and choreo athetoid 
patterns appeared upon recovery from anesthetic 
and persisted in most cases until sacrifice, as long 
as two months after operation They varied among 
the animals from the appearance of irregularly 
alternating movements at a single joint to such 
forceful sequences in axial and appendicular 
muscles that hips and limbs were flung about in a 
violent manner and the act of feeding became a 
hectic conflict between voluntary and involuntary 
activity' Unequivocal hyperkinesia appeared in 
20 monkeys of a senes of SO, and in every instance 
the subthalamic nucleus was involved by the 
lesion In 37 animals for w hich histological prepara- 
tions are available to date the subthalanuc nucleus 
was damaged in 11 who showed no hyperkinesia 
Tentative analysis suggests that in these cases 
the involvement of the nucleus in the lesion was 
small, or extension by the lesion into surrounding 
structures was considerable 

Lantern slides illustrate the lesions and a motion 
picture demonstrates varieties of hyperkinesia 
obtained 

Preparation of anti-ulcer substance from bovine 
urine Vrxl X Mick and Frxxces P ills (intro- 
duced bx E VTOX M Miclxxx) Sertpps Metabolic 



134 


FEDERATION PROCEEDINGS 


dime, La Jolla, Calif The preparation of an 
anti-ulcer factor fiom liuni in urino by charcoal 
adsorption has previously been reported (Wick, 
Irish, Pauls, and IMacKiy, Proe Soc E\per Biol 
and Med , 64 10, 1917) Examination of eow urine 
(obtained from milking herds 75 per cent of nhich 
are customarily bred) for this factor disclosed an 
excellent source for a noii-toxic atiti-ulcer prepara- 
tion This material can be obtained by treating the 
urine with carbon followed by elution of the ictixe 
principle with aqueous icetonc Crude dialjzcd 
samples obtained b> this method completclj pre- 
vented gastric ulceration in the rat a&s.ij (Pauls, 
Wick, and MacKaj , Gastroenterology, 8 774, 

1947) when admiiustcied intiavcuouslj at a dose 
level of 100 mg per kilogram Chorionie gonado- 
tropic assays in the imnuture rit give a negitive 
response at 1 I U pci mg of test s unple The 
benzoic acid procedure (Grax, Wicezorowski, 
Wells, and Harris, Lndotnnologj , 30 129, 1912) 
w hen applied to box me urine in contrast to human 
urine, is not suitable for the isolation of the ulter 
factor (urogastrone) because of tlie apparent 
presence of a solubib/ing agent 
The effect of bodj temperature on the respira- 
tory transformation of intravenous carboh>drates 
m am)tal-anesthetized dogs M WiLUzeciiowsM 
(introduced bj' Willi xxi H Ciixmblus) P/ij/sio- 
logical InsMuteof the Medical FaculUj, l/nuert>il'j 
of Lodz, Poland 2kIoderatdy dttp amjtal anes- 
thesia was maintained in dogs during continuous 
infusion of sugars at constant rate of 40 g /sq in / 
hr , with rectal temperature vary mg from 33 7- 
41 S^C Total utilization of carbohydrate, as well 
as ventilation and oxidation, increased with the 
rise of body temperature , the ratio of ventilation/ 
0- consumption and heat production aboxe basal 
grew constantly Specific dynamic action of glucose, 
fructose, maltose and galactose, referred to their 
total utilization, increased with body temperature 
according to a straight line equation The curves 
run parallel and fairly closely to each other (e g , 
for glucose, 4% at 35°C , 13% at 40°C ) similar at 
a normal range to those of unanesthetized dogs 
Intravenous glucose at rates of 30-214 g /sq in /hr 
was supplied to amy talized dogs for x'arious ranges 
nr body temperature When plotted against blood 
glucose concentration, similar curves w ere obtained 
for total utilization, ventilation, O2 consumption, 
CO2 elimination and heat production The curves 
rose at an exponential rate to a peak value \x hich 
remained constant up to 4000 mg % of blood glu- 
cose The peak value was about 1000 mg % of blood 
glucose when the body temperature fell xxithin 
normal limits In hypopyrexia the peak was lower 
than 1000 mg % and in hyperpyrexia it was higher 
At the peak value glucose oxidation was ^ of total 
assimilation, as in the unanesthetized animal (e g , 
above 39 “C , xxith a blood sugar of 1200 mg %, 20 


g /b([ 111 /hr were Ovidized out of 100 g assiini 
I ited) Amy tal ancsthesn docs not seem to effect 
c irbohydratc transformation except wlien changes 
occur in body temperature Body temperatuie 
ippears to be a factor of great importance in the 
consideration of the specific dynamic action of in 
trixenous carbohydrates 
Glucose metabolism in marine inxertebrates 
CiiviiLLs G WiiDLii '1 he Biological Lahoralorij, 
I'ordhuin bnncrsity, Acio York There is prac 
tically no information about metabolism in marine 
annelids to be found in the literature Some studies 
haxo been made on the effect of starvation on the 
lipids in Phaacolosoina (J Ceil and Comp Phy 
siol , 29 179, 1917) A series of experiments was, 
consequently, nude to isecrtain the effect of in 
ere iseil temperature on glucose metabolism 111 the 
annelid, Phaacolosonui gouldii Body fluid was 
remox ed from 12spLiimcns, w Inch had been keptat 
20°C for sexerd d ixd, iiid malyzed for gluioac 
Lsiiig the lolin metliod ui average of 17 3 mg 
glueose/lOO ee fluid w is found Easing the Somogyi 
filtrate 1 6 mg /ICO cc glucose was found A second 
dozen plmscolosonns xxcrc put into a salt water 
b ith at 30°C for 30 minutes after w Inch the body 
fluid was analyzed AAiththeP method the glucose 
X due was 30 2 mg ^100 cc , with the & filtrate, 2G1 
mg /lOO cc The dilTcrcnces arc statistically sigmfi 
cant Apparently , the increased temperature stim 
ulated the breakdown ol glytogen, stored in the 
muscles or elsewhere, to form glucose The ultimate 
file of the large amount of glucose is now being 
studied x\ itli the x icw to throw iiig some light on the 
( irbohydratc metabolism of marine inxertcbrato 
inimals 

Relationship in the dog betxveen inferior lena 
caxal pressure and total plasma protein J LvRue 
AVillv, Micuxll Nlxxtox and J B Traci, JK, 
(introduced by 11 C B xzltt) Department of 
Physiology, Medical School, Unncrsiiy of Pciui 
syhanta, Philadelphia, Pa Utilizing changes in 
the ratio Total Hb/Total Protein = Hb eoncentra 
tion/Plasma protein concentration (1 — hcniato 
ent) as indicating fluctuations m total plasma 
protein, (Spoalnian, Newton and Post, -Am J 
Physiol 150 62S, Get 1947) it was found in human 
subjects that total circulating plasma protein m 
creased over periods of sex'eral hours w hen posture 
was changed from recumbent to erect The efiect 
on the ratio Hb/Protcin, of artificially increasing 
xenons pressures below the heart xxas studied m 
acute experiments on dogs All animals werofirst 
splenectomized to eliminate at least one variable 
reservoir of erythrocytes The inferior xena laxa 
was constricted either between the diaphragm and 
heart, or between the renal veins and liver, result 
mg in elevation of distal cax'al pressuie by 100--200 
per cent Control animals underwent the same 
operative proceduies but had no constriction ap 
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phed to the vena cava Results in 7 e\perimental 
animals compared to S controls were inconclusive 
There was a slight donnnard trend in the ratio 
Hb/protein vihen the thoracic inferior cava was 
constricted However total circulating hemoglobin 
mav have changed somen hat under conditions of 
these experiments, and the magnitude of changes 
in ratio do not justify the assumption of changes in 
total protein Chrome preparations non being 
studied may yield more positive results 
The asystolic arterial pressure gradient as a 
measure of local peripheral resistance Arnold H 
Williams (by invitation) and Henri A 
ScHROEDER Department of Internal Medicine and 
the Oscar Johnson Institute, Washington UniiersUy 
School of Medicine, and Barnes Hospital, St Louis, 
Missouri The hemodj nanucs of anj artery may be 
simplified and likened to an expansile reservoir in 
n hicb the pressure is principalh regulated bj the 
relative rates of cardiac input and arteriolar drain- 
age When the input is suddenlj checked, as in 
diastole, the intraarterial pressure is maintained 
in part by the elastic recoil of the arterial uall but 
to a much greater extent bj the rate of outflou into 
the capillary bed The outflow rate depends on the 
caliber of the arteriohr “stopcock” which is the 
principal site of peripheral resistance It follows 
tliat the gradient of blood pressure fall, distal to 
the point of a sudden occlusion of an artery , is 
a measure of the outflow or peripheral resistance, 
and that the arterial pressure approximates the 
local venous pressure with prolonged occlusion 
This principle has been emploi ed m dogs and man 
as a measure of peripheral resistance in vanous 
vascular areas After arterial occulsion at the peak 
of sj stole the subsequent intraarterial pressure 
gradient has been determined w ith the Hamilton 
nunometer in vanous end arteries such as those 
siipplj ing the limbs, the mcseiiten , and the kid 
nei It IS probable tkat tins technique can not be 
utilized as a quantitative measure of peripheral 
resistance However, it is cvtreiuelj useful m 
following the duration and site of local vasocon- 
strictor action aftei the injection of pressor and 
depressor agents The changes that occur are 
evaggerated by logarithmic plotting of the pressure 
gradients Hemodynamic anahses of the factors 
involved and mathematical aiialjses of the 
gradients obtained are in progress 
Sodium, potassium and chloride in leucocjtes 
D L Wilson (by invitation) and J F Mvneui 
Dtparlmenlof Biochemislrij, V niiersiUj of Toronto, 
Toronto, Canada Rabbit kucoev tea w ere equili- 
brated in Ringer-Dale solutions which contained 
concentrations of chloride varj ing from 25 to luO 
m eq per litre, bv substituting appropriate 
amounts of sodium sulpliate for sodium chloride the 
solutions were made isosuiotie Suitable tests 
showed the leucocj tes to be viable in all solutions 


used Packed cells, obtained bj centrifugation, 
were analjsed for sodium, potassium, chloride and 
water The data indicated that intracellular 
chloride concentrations varied directly with those 
outside, alwavs being lower at external concentra- 
tions above 55 m eq per litre Evidence of an 
anion exchange was obtained Although the analj - 
tical methods used for the determination of sodium 
and potassium gave results reproducible to ± 1%, 
the intracellular concentrations varied over a range 
of ± 20% Under anj set of conditions, however, 
the sum of the potassium and sodium concentra- 
tions remained constant suggesting that a recipro- 
cal relation evisted betw een the two cations After 
aerating gently for 45 minutes in a Ringer-Dale 
solution containing 115 m eq of chloride per litre 
(37°C ), the leucocjtes contained 80% water, 
SO to 90 m eq of chloride, 65 to 100 m eq of sodium 
and 75 to 110 m eq of potassium per 1 of cell water 
These figures imply that factors other than the 
external concentration of sodium and potassium 
influence the concentration of these cations within 
the cells 

Comparative properties of sit phenelhylamines 
Clvlde V Winder, Moxv M Anderson (by 
invitation) and Heri E l C Pvrke (by invitation) 
Research Laboratories, Parle, Dai is <LCo , Detroit, 
Michigan The hj drochlondes of phenethylamme, 
Its a- and ^ methj lated derivatives, and the three 
corresponding N methvl compounds (racemic 
forms inallcasesofasimnietn ) were studiedalong 
with I ephedrme in phenobarbitalized, atropmizcd 
dogs Av erage molecular pressor potencies (46-500 
agm /kgni dose level) ranged between a few and 
several thousandths of epinephrine’s The ^ 
methi lated compounds were sigmficantlj less 
potent Intravenous nasal paianasal decongestant 
action was recorded volumeticallj (special imma- 
ture spirometer) Decongestant efficienej waa 
defined as the ratio of decongestant potencj to 
pressor potenev as determined against respective 
epinephrine scales from a common set of injections 
— an effieiencv index with epinephrine set at unitv 
The parent amine and its A' -methj I denvativ e w ere 
least efficient (significanth less than epinephrine), 
the /3-raethj lated intermediate, and the a methj I- 
ated most In general, the prmiarv amines were 
more efficient than the secondari Inferences con- 
cermng nasal vasoconstrictor efficiencj bear reser- 
V ations Durabilit j’ of action w as measured in terms 
of time from beginning of effect until recession to 
half value Its ratio to the same measure of the 
equipressor epinephrine response was termed the 
‘duration index’and was satisfactonlv independent 
of dose lev el Tachj phj laxas was studied sj steraat 
icallj bj repeated injections at decreasing time 
intervals of ca equipresaor doses (174-571 /,gm / 
kgm ) The non chain methj lated anunes were 
least, the J-nicthv lated intermediate, and the 
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a-methylated most clui iblc and tuchjphj lactic 
Z-Epliedune was somewhit less durable and less 
precipitously taehyphj lactic than the non hjdro- 
\ylated isopropylamines 
On the nature of tachyphylaxis and related 
phenomena Ciaudl V Wimh u and Mova AI 
A.NDEnsoN (bj' invit ition) Research Laboratories, 
Parke, Davis A Co , Detroit, Michigan Tichypliy- 
laxis of dl amphetamine, dl dcsoxjciihcdnnc and 
I ephednne hydrochlorides, at ca cquiprcssor dose 
levels, was studied in arterial pressure and nasal 
(de) congestion (calibrated volume recorder) of 
phenobarbitalizcd, atropinizcd, vagotomi/cd dogs 
In each experiment one drug was repeatedly in- 
jected at intervals decreasing from 1 hr to 10 nun 
Tachyphylaxis in prcssoi ind dceongcstioii effeets 
were strikinglv parallel While blood pressure 
more or less completely returned to ‘normal’ 
between injections, successive deeongestions of the 
neurally isolated mucosa y\orc relatively well- 
sustained and correspondingly idditivc Plots of 
cumulative peak decongestion, is percent of ‘total 
possible decongestion’ on i probability scale, 
against logarithm of cumulaliic dose, yielded amaz- 
ingly satisfactory linear fits in ill eases Hyixithcacs 
met by such plots are (a) the dynamic proiiortion 
of a population of ‘receptor points’ occupied by 
the agent is of the nature of a statistical (probabil- 
ity) cumulation according to the agent’s concen- 
tration, (b) the measured end effect is analogous 
to the pyrimiding of successive oi ders of statistical 
samples between initial physico chemical event 
and final functional change, (c) the statistical 
distribution is log-normal with respect to the 
agent’s concentration, (d) a senes of taehyphy lac- 
tic responses reflect successive (more or less over- 
lapping) stages of cumulative probability of 
receptor occupation, (e) the cumulating factor 
(in equal arithmetic, diminishing logarithmic 
steps) may be more (blood pressure) or less 
(mucosa) compensated between administration 
Computations predict that tachyphylaxis, poten- 
tiation, and certain passive ‘interferences’ may be 
in important degrees kaleidoscopic manifestations 
of (a) compactness of piobability range of agent- 
receptor engagement, (b) dose, (c) disposal, and 
(d) number of previous injections 
Gastrointestinal and hematological responses 
in dogs to large doses of histamine and an anti- 
histaminic drug ChahlesA Winter and Charles 
W Mushett (by invitation) Merck Institute foi 
Therapeutic Research, Rahway, N J Previous 
workers have produced experimental peptic ulcers 
in dogs by prolonged histamine administration 
However, when an animal is protected against the 
acute lethal effect of histamine by an antihistamine 
agent, relatively large doses of histamine may be 
given, thus reducing to a few days the time re- 
quired to produce ulcers Antihistammic diug 


(Nco antcrgiii) was administered 10 mg /kg m 
iqueous solution siibeutancously one half hour 
before histamine, followed by another dose mtra 
imiscul irly in oil at the time of histamine adminis 
tritioii Laeh of 3 dogs received a single iiijcetion 
of histamine in oil beeswax, 20 to 10 mg /kg mtra 
museularly bicrifice 18 hours later revealed do 
niidation or discrete uleeratioii in the duodenum 
in ill 3 Typical ulcer ition was seen in 8 dogs re 
ceiviiig 2 to o such doses In this group, sacrifictd 
3 to 7 diys iftir the first dose, all animals bd 
duodenal ulcers, uid 7 Ind gastric ulcers 

Hemoioiieeiitr ilion occurred regularly within 2 
to 1 hours following in initial injection of 40-u0 
mg /kg of histamine, ind vs as still apparent, 
though deerc iscd, iftcrJl hours Initial leukopenia 
oeturred within i few hours, but was sometime^ 
masked by the locxisting heniotoncentration 
However, within 21 hours i Icukocy tosisof lanabk 
degree usu ilh di v i lojied, w Inch often became more 
marked after addition il hist iiniiic injections 
Most 'inini ils thus show id i 2 to 1 fold increase in 
tot il leucoiyie loiiiit Vn increased erythrocitc 
sediment ition rati occurred frequently within 24 
hours 'iliLse d it i indic itc that the intihistaminit 
drug jirev ented neither the gastrointestinal lesions 
nor the hem ilologit il effects produced by hista 

IlllIlC 

The transport and excretion of uric acid in man 
IV The renal mechanism for urate excretion 
W Q WoLisON (by invitation) and U It 
VINE {hrom the Department of Biochcmislnj 
and the Department of Metabolic and Endocrine 
Research, Medical Research Institute, Michiul 
Reese Hospital, Chicago ) V major obstacle in the 
study of hum in unite excretion has been the diffi 
eulty of provoking hyperuricemia in iiornul sub 
jeets without the loxieity accompany lugi v adniin 
stration of urate This may be oxerconie bj 
administering 1 irge fractional doses of nucleate 
or illy on the day preeccding the elcannce Vdmiu 
istration terminates it midnight ind clearances are 
determined on a filling curve Urite levels up to 
12 5 mg % w ere att lined \t an ii erage plasma 
urate of 6 26 mg %, the elcarincc represented S 3% 
of the glomerular filtr ition rate Vt 10 06 mg %, the 
urate clearance represented 9 5% of g f r These 
data are incompatible with the cuiient theory that 
urate only appears in human urine when i tubular 
rcabsorptive mechanism of limited capacity 'S 
exceeded An alternative, but improbible, hji»th 
esis 13 that under normal conditions tubular 
rcabsorptive mechanisms are not saturated but o 
not act rapidly enough to extract mate complete ) 
from the glonierulir filtrate From consideration o 
eitain pharmacological data, and from the fa 
that only about 6% of the plasma urate passes ni o 
theCSF (J Clin Invest 26 991, 1947), it iP 
pears probable that only a small fraction of t le 
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plasma, urate is ultrafiltrable through the human 
glomerulus As only 20% to 30% of the plasma 
urate is bound to plasma protein m ultrafiltration 
experiments, the failure of most of the plasma 
urate to pass the human glomerulus appears not to 
result from protein binding An alternative pos- 
sibility IS that the major portion of the plasma 
urate circulates as polymeric urate complexes 
This state has been demonstrated to occur in the 
azotemic chicken (A.m J Physiol in press ) 
Anaphylactic shock in a restricted circulation 
system excluding the liver in the dog Pxhke H 
Woodard (introduced by K E Jochisi) Dept of 
Physiology, Dniu of Kansas, Lawrence Most 
previous work has supported the contention that it 
IS necessary for the liver to remain in the circula- 
tion for the drop in blood pressure to occur in 
canine anaphylaxis Hon ever, some recent nork in 
other laboratories presents evidence contrary to 
this view The experiments here presented indicate 
that not only is the liver unnecessary but that the 
fall in pressure occurs in a somewhat restricted 
circulation system 

Dogs were sensitized to horse serum and after the 
lapse of 13 to 14 day's each animal was tested for 
sensitivity by determining the ability' of its blood 
to passively sensitize normal dogs If proven sensi- 
tive, each dog was anesthetized with nembutal 
intravenously and after opening the chest, the 
follow ing vessels w ere ligated the azygos, internal 
nummary and light subclavian veins, the right 
subclavian and internal mammary arteries, the 
vena cava above the diaphragm and between the 
liver and the diaphragm, and the aorta just distal 
to the left subcalvian artery Blood pressure was 
recorded from the left subclavian artery 

When a shock dose of horse serum was introduced 
intravenously' into this preparation, the charac 
teristic fall in blood pressure resulted In the 
vnimals that were tested tlierc was no change in 
blood coagulation time 

Photoelectric determination of blood oxygen 
saturation in man E H Wood, J E Gerxci 
(bv invit ition) and D L Groom (by invitation) 
Siction on Physiology of the Mayo Clinic and 
Poundatwn, Rochester, Minnesota The Millikan 
oximeter earpiece has been modified so that a 
transparent pneumatic pressure capsule is inter- 
[xistd between the light source and the ear This 
i irpicce nukes [xissiblc measurement of the red 
uid infra led light traiisraission of the bloodless 
(prtsburizcd) car and of the normal licit flushed 
eu The differences in light transmission between 
the bloodless ind flushed car ire i incisure of red 
ind infra red tninemission of thi blood interposed 
in the optu il pith of the i irpnce The ratio of the 
light transmission of blood in thi rid and iiifri rid 
Is i function of the oxvgen s.ituration of this blood 
llie rilitionship between this ritio ind irtenil 


oxygen saturation has been determined by compar- 
ing the results of Van Slyke analy ses of 143 arterial 
blood samples from 37 individuals with the average 
results of instrumental readings obtained during 
the period of withdrawal of the samples Normal 
white and negro subjects were used and patients 
with suspected arterial hypoxemia \rterial 
samples were obtained during rest, exercise and 
while breathing gas mixtures of from 100 to 8 per 
cent oxygen content The standard deviation of 
the differences of the individual photoelectric de- 
terminations from the mean calibration line was 
2 4 percentage saturation points On the same basis 
a photoelectric cuvette has been constructed in 
w hich the blood is contained in a 3 mm I D poly- 
thene tube (volume 0 5 cc ) This device attached 
to a cardiac catheter has been used for immediate 
determination of the oxygen saturation of cardiac 
blood samples during diagnostic cardiac catheter- 
izations 

A technique for obtaining multiple arterial 
blood samples applied to the study of cyanosis in 
man (Kodachronie Motion Picture) E H Wood, 
G E MoiXtcomerx, Jr (by invitation) and J E 
Gervci (bv invitation) Section on Physiology of 
the Mayo Chine and Foundation, Rochester, Minne- 
sota The sampling system which is coated in- 
ternallv with silicone and has a volume of 0 6 cc 
consists of an internallv polished No 20 needle, 
fitted into a glass adapter which is connected to a 
metal stopcock via a 15 centimeter length of 2 mm 
ID poly thene tubing The stopcock is adapted for 
connection to a hy podermic sv nnge The syringe 
and sampling system are filled with sterile isotonic 
saline containing 20 mgm of heparin per liter To 
facilitate the arterial puncture an armboard is used 
which fixes the hand in the jxisition of extreme 
extension at the wrist The site of the puncture 
(radial artery near the aty loid process) is infiltrated 
with 1 0-2 0 cc of 2 per cent procaine hydro- 
chloride After the puncture is completed and the 
needle taped in position, arterial samples may be 
obtained at will by opening the stopcock -kprox- 
imately 1 cc of blood is discarded before beginning 
collection of each sample The system is cleared of 
blood after each sampling period by reinjection of 
a few cubic centimeters of the sterile heparinized 
isotonic saline solution This procedure has been 
carried out on 90 indu iduals \pproximatcly 500 
arterial samples have been obtained from these 
subjects while at rest, breathing various oxygen 
mixtures, or walking on a power driven treadmill 
The technique luis been used to study the correla 
tion of arterul oxygen &.ituration with clinical 
estimations of the degree of cyanosis induted in 
normal negro and w lute subjects bv breathing low 
oxygen mixtures 

The pattern of cutaneous representation in the 
rat’s cerebral cortex Cuxtox N Woolsev and 
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D H LbMessurilr (by invitation) Dept of 
Physiology, Johns Hopkins Umicrsily, School of 
Medicine, Ballimoie 5, Md Somatic areas I and 
II were mapped in the rat’s cortex by the c\okcd 
potential method Of particular interest is the sim- 
plicity of the pattern of represent ition in somatic 
area I (postcentral homologue) The pattern may 
be visualized by im igining a rat 1 j ing, right side up, 
on the left hemisphere vith its tail neir the nnd- 
line and vith the mul-dorsal line of the bodj from 
tail to nose extending across the honiisphert dong 
the rostral border of the visual, luditorj and soin i- 
tic II areas The leg, arm iiid face representations 
then, extend rostrdw ird in the cortex so that the 
pattern presented is a somevh it distorted picture 
of a rat w ith its a anous parts rcl itcd to one mother 
in much the same waj is in the ictual ammil 
The results call for a re exiniinition of tlic details 
of tactile representation in other species so tint 
the evolution of the pattern as seen in primates niaj 
be understood 

Relation of retinal and optic ncnc response to 
intensity of illumination of the grasshopper eye 
Verner John Wclff (b\ in\it ition) and 
Theodore Louis J chx Department of /^oology and 
Physiology, Unncrsitii of Illinois, and Depart- 
ments of Physiology and /.oology, State I niicruty 
of Iowa Illumination of the e\e of grisshoppcrs 
CMelanoplus differontialis) results in clectru d 
responses in the visual system that lan be recorded 
in the following temporal order 1) the rctind 
action potential and 2) a slow negvtuc \ in ition on 
the surface of the ner\c between the optic gang- 
lion and the brain The latter potenti il is presum- 
ably a sign of the asy nchronous ictu ity of neurones 
W'lthin the optic ganglion The latency of these 
responses, measured from the beginning of the 
light stimulus, inci cases as the stimulating light 
intensity decreases These relations arc such th it 
the time interval betyycen the beginning of the 
retinal response and the beginning of the neryc 
response called the retinal-nerve uiteryal also 
inci eases as the intensity of stimulation decreases 
This regular inciease in the retinal nerye interyal 
IS correlated \yith a reduction in magnitude of the 
retinal action potential and an increasing delay in 
the time of occurrence of the maximum of this 
action potential In other yyoids, the letinal nerve 
interval increases as the rate of change of potential 
across the retina decreases This increase in the 
retinal-nerve inteiy'al supports the hypothesis that 
the retinal action potential is the process or i sign 
of the process yy Inch is responsible for the activa- 
tion of nervous elements in the optic pathway' 

The effect of local graded pressure upon electri- 
cal activity and excitability of the motor cortex 
J E Ziegler and T W Rasmussen (introduced 
by Herbert Jasper) Department of Neurology 
and Neurosurgery, McGill University and the Mon- 


treal Neurological Insliliitc The electrical activity 
and excitability of the motor cortex was measured 
beneath a disc one half to 2 cm *, during the apphea 
tioii of pressures between 20 and 70 grams At a 
critical pressure per unit irea, the electrical activ 
ity ind excitability of the cortex beneath the disc 
disappeared without significant cliangc in the 
lortex adjacent to the disc or from other portions of 
the ipoelateral or contralateral hemisphere With 
i 0 o cm * disc, the cortical excitability was sup 
pressed yyithiii 30 to GO seconds folloyying the ap 
plication of 30 grams of pressure With a 1 era’ 
disc, the elcetru d excitability disappeared within 

1 to 12 minutes (av erage 3 6 nun ) at 50 to 60 grams 
pressure, and between 1 and 5 minutes (average 

2 S min ) w ith 70 gr ims pressure The local elcetri 
cal ictivity from buiolar recording electrodes he 
lie ilh the 1 cm ’ disc disappeared with 70 grams of 
prcsbuie for 1 to 5 minutes (ax erage 2G min) 
Ixit ileleetrieil letiyily tends to di-appcarinabout 
the siine time as does eleetrieal excitability al- 
though several cxeejitions occurred with pressures 
01 50 to GO gram The suiipression ot cortical fuction 
w is confined to the pressure area and was com 
pletely reyorsiblc in most instances and did not 
result m sigmfieant pathological ehanges in the 
itiected cortex It slow wav es were present m the 
electrical activ ity due to local injury of the cortex, 
these waves disappeared earlier than did the bursts 
of rhy thime w iv es, eharaetenstic of the annual 
under nembutal aiucsthcsii Further experiments 
showing the use of this method in the differential 
analysis of various components of the electrocorti 
cograni will be described 

The effect of thrombin injections on hemostasis 
MvnJORiE B ZecKLR Department of Physiology 
College of Physicians and Surgeons, Columbia 
Uniecrsity In an ittcnipt to study hemostasis in 
fibniiogenopenie dogs under nembutal, 2000 to 4000 
units of Farke-Dav is thrombin (125 units/cc ) 
were given through a catheter inserted in the jugu 
lar vein (0 IS ee /nun ) without untoward effects 
Vftci injection, blood s^implcs showed less than 
10 mg per eent hbniiogen, between 10 and 20(o 
prothrombin acliv ity (Quick method w ith addition 
of fibrinogen, calculated from dilution curve), 
gross hemolysis, normal clot retraction, no fibrinol 
ysis, and a reduction in pi vtelets w hich how ever, 
fell below 150,000 mm in only one of seven expen 
ments In two experiments the two stage pro 
thrombin method was also used, and showed only 
a 30% depression of prothrombin The one stage 
prothrombin times w ere increased less by addition 
of an equal v'olume of prothrombin-free plasma 
than by oxalated saline These data suggest that 
there is a deficiency of the \c factor as w ell as o 
prothrombin 

Bleeding tunes from nicked ear v'emsweregre iter 
than 10 minutes and usually no hemostasis oc 
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curred Glass A-V shunts ^ve^e not occluded by 
platelet thrombi although a thm coating frequently 
formed inside the cannulae Studies of successive 
smears from a venous blood sample (Pinniger and 
Prunt> , Bnt J E\p Path , 27 200, 1946) showed 
smaller groups of platelets and sometimes delajed 
and diminished metamorphoses Autopsy failed to 
disclose microscopic clots or evidence of purpura 

Vdmniistration of fibrinogen failed to influence 
the bleeding time Whole blood infusion reduced 
the bleeding time to normal and nas followed bj 
occlusion of the shunt 

Hepato-renal factors in circulatory homeostasis 
XVII Relation of renal VEM to vascular compen- 
sation in shock B W Zw eifach, S Baez (by in- 
vitation), R F Furchgott (by invitation) and 
Ephraim Shobr Dept of Medicine, Cornell Uni- 
versily Medical College and The New York 
Hospital, New York City There regularly appears 
in the blood during the compensatory stage of 
shock a vaso e\citor principle (VEM) of renal 
origin which produces in normal test rata hyper- 
reactive effects on the terminal vascular bed simi- 
lar to those observed in the same vessels of the 
shocked animal Evperiments were designed to de- 
termine to w hat e\tent the compensatory reactions 
of the peripheral blood vessels during shock are 
dependent upon participation of the renal VEM 
mechanism Vnesthetizcd dogs, subjected to 
hemorrhage following occlusion of the renal cir- 
culation, liad no VEM in their blood and developed 
an accentuated vaso depressor reaction VEM was 
likewise absent from the blood of arenal animals 
subjected to lethal tourniquet shock and VDM, 
from the damaged skeletal muscles, appeared in 
the blood w ithin 10 nunutes after tourmquet re- 
laist Whereas, in animals w ith intact kidneys, this 
VDM is masked in the blood by the preponderance 
of the oppositely acting reiul VEM The relation 
of the kidney to the compensatory vascular re 
sponse to shock was further emphasized by experi- 
ments in unanesthetized arenal dogs subjected to 
a type of honiorrliagic shock from which unanes- 
thetized dogs with intact kidnejs are recoverable 
bv transfusion In the unanesthetized arenal 
animal, the initial hvper reactive stage was absent 
and hjpo reactivity developed with unusual 


rapidity These animals failed to respond to re- 
placement of the blood withdrawn Microscopic 
observation of the omental circulation was also 
used to determine the effect of the exclusion of the 
kidney on the capacity of the animal to establish 
adequate compensatory vasoconstrictor changes 
in the peripheral blood vessels during shock 
Hepato-renal factors in circulatory homeostasis 
XVI Vascular changes in mesentery in renal 
hypertension m rats B W Zw eifach, S Rosen- 
peed (by invitation) and Ephraim Shobr (Dept 
of Medicine, Cornell Unnersity Medical College 
and The New York Hospital, New York City) 
A study was made of the changes in the responses 
of the terminal arterioles and precapillaries in the 
mesoappendx during the development of hyper- 
tension in the rat following the application of a 
gauze collodion sac about the kidneys In control 
ammals the reactivity of the terminal blood vessels 
to topical epinephrine remains relatively constant, 
the nummal effective concentration of epinephrine 
required to produce a slowing of the capillary cir- 
culation usually ranging betw een 1 2 to 1 4 million 
Within 2 weeks follow mg the application of a gauze- 
collodion sac the response to epinephrme becomes 
enhanced, the threshold concentrations being as 
low as 1 8 to 1 32 million Not only is the response 
to topical epinephrine enhanced but the reaction 
to intravenously administered VEM is also poten- 
tiated A significant finding during the develop- 
ment of hypertension was the marked increase in 
the number of capillary vessels in the mesentery 
which appeared within 2 to 3 weeks after applica- 
tion of the sac to the kidney Initially all the vessels 
show an overall rapid circulation In a later stage 
a rapid flow persists only through thoroughfare 
ciiannels, which have a varicose appearance with 
pronunent, thickened, smooth muscle cells The 
precapillary sphincters are narrowed so that the 
capillary flow is sporadic Little or no vasomotion 
IS seen in the precapillary vessels The flow in the 
collecting venules is unusually rapid These vascu- 
lar phenomena closely resemble those prevailing 
during the imtial compensatorv stage of experi- 
mental shock, when \EM predominates m the 
blood stream 
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Fractionation studies on the cjtoplasmic pro- 
teins of human lymphoid tissue VuoLPii Vnii^MS 
(by invitation) and Philip P Coiiln Dcparlmcnl 
oj PhysiologtcalChemiblry, U nivcrbily of IFiaconsin 
Medical School, Madison, IFisconsiii V technuiue 
for obtaining reproducible electrophoretic ji ittcrns 
of soluble proteins in extracts from human lymph- 
oid tissue (tonsil) has been esbiblishcd Vlthough 
complete resolution of all the comiioncnts of the 
system is not realized, definite groups of protLins 
can be identified by' a elLiractcristie mobility tor 
responding to the maximum ordiii itc of w ell defined 
peaks in the pattern The complex mixture was 
fractionated n ith 30, 55, iiid 100 per ee nt s.itur ition 
of (iSrH<).S 04 , and each fraction n is iiulyzcd 
electrophroctically Eieli group of proteins had 
reproducible solubility’ properties under the con- 
ditions used V comparison of the solubility {iroper- 
ties and mobilities of the tissue proteins uitli those 
of serum has allowed a tentative eonclusion as to 
the possible relationship between eertaiii serum 
proteins and the proteins of ly niphoid tissue 
Small amounts of a fast component (mobility 
about 12 X 10”^ cm'/volt/scc ) have been obscrecd 
consistently Chemical and spcctrophotonictnc 
analysis indicate that this fast compoiiciit is free 
ribonucleic acid A. fraction of lymphoid tissue pre- 
pared by high speed centrifugation, corresponding 
to the “microsome” fraction was found to have a 
composition, as to nitrogen and phsophorus, similar 
to “niicrosomes” prepared by other workers from 
different tissues The ribonucleic acid content of 
this fraction was of the order of 4 per cent 
A micromodification of the Folin method for 
estimating urinary creatinine Roberto Rexnaud 
Acosta (by invitation) and Robert E Johxsox 
U S Army Medical Nutrition Laboratory , IS 40 W 
Pershing Road, Chicago 9, Illinois A nncromodifi- 
cation of the Folin method foi estimating urinary 
creatinine has been developed foi the Coleman 
Junior Spectrophotometer, iModcl 6, with HtQ 310 
cuvettes All reactions are carried out in the cu- 
vette The only reagent is an aqueous solution con- 
taining 0 1% picric acid and 1% sodium hy dioxide 
Steps in the procedure arc pipette 0 05 ml uiiiic 
into cuvette, add 10 ml of alkaline picrate solution, 
stand 15 minutes, read, wave length 520 Study was 
made of the following factors initial volume of 
W’atei , concentration of picric acid, concentration 
of alkali, mixing of picric acid and alkali, time of 
standing before reading, temperature of reagents, 
stability of color Statistical comparison was made 


between the modified and the original Folin meth 
ods 111 relation to ercitiniiie standards, urine and 
urine to which creatinine was added 
The penicillins produced by Aspergillus flavus 
M Ai)i i n (by' iiiv it ition) and 0 WiNTLRSTELXtR 
Diiision of Organic Chemistry, Squibb Institute for 
Medical Research, \ eio Drunsicicl , N J Evidence 
obtained in an earlier investigation (Fried, Koerber 
Hid Wintersteincr, J Biol Chem , 103, 341 {1!H6)) 
suggested tint ‘‘Iheaeidin,” the penicillin like 
uitibiotie produced by [spcrgillus Jlaius in sub 
merged culture, lonsistcd ehiefly of 3-pentenyl 
penieiDin, CIlj CII=-Cn CII- Clh CjHnOA'S, 
i double bond laomer of the 2 pentcnvlpcnieil 
Iin (F - pciiieillin, Cir, CII- CH=CH CII 
CjUnOjN.S) cliborited by Penicilluim notalum 
This conclusion was based on the propertiesof the 
pcnilloaldehyde dinitropheny Ihydrazone, particu 
larly on the identity of its X-ray diffraction pat 
tern with tint of the dinitropheny Ihydrazone of 
synthetic 1-hexcnoyIuninoacetaIdehydo, CHj 
Cri=CH CII- CII- CO xn CII- CHO in con 
trast, a recently prepared batch of “flaeacidin” 
w IS found to contain benzylpcnicillin (G penicd 
lin) as the mam component The remainder of the 
active material consisted lirgely of 11 amylpcmcil 
lin (dihydro F-pcnieillin), an entity known to be 
produced also by Ispcrgillus giganteus and by 
Pcnicillium notatum In this case the R group 
present w is unequuocally identified by degrada 
tion to the leid R COOH, n caproic acid It wl> 
furthermore ascertained that the dinitropbenyl 
hydrazone of n-caproy laminoacetaldehy de (and of 
the pcnilloaldehyde obtained from the nainyl 
penicillin fraction) cannot be differentiated either 
by melting point or X-ray data from that of 4 
hexenoy lamino icetaldchy de Thus the original con 
elusion as to the occurrence of a 3 pentenylpenicil 
liu in "fla\ leidin” has been dcpriicd of most of 
its basis The scircli for an unsatunted (F tipe) 
penicillin 111 the present material resulted eventu 

ally in the isolation of small amounts of an oxidation 

product, piopioiialdehy do, which can be denied 
only from 2-pentenylpenicillin 

Detoxification ofdiphtheria toxin by peroxidase 
Kjell Acnlii (Iiilioduced by A hi 
iiLLMER, Jr ) Chemical Laboratory of the Sciapucf 
Hospital, Stockholm, Siicdcn, and the Department 
of Bacleuology, New York Univeisity College of 
Medicine Pievious experiments have shown t" 
both crystalline horse ladish peroxidise ind pun 
fled veidoperoxidase from leucocytes, in the pres 
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ence of 0 001 M hj drogen peroxide , detoxifj crude 
diphtheria to\m produced on a peptone containing 
medium It has non been demonstrated that toxin 
produced on the chemically defined medium of 
Mueller and Miller is also detoxified by peroxidase 
The detoxified material still flocculates w ith anti- 
toxin and, therefore, has the properties of a toxoid 
Highly purified diphtheria toxin was not apprecia- 
bl> detoxified bj 0 001 Jil hydrogen peroxide in the 
presence of peroxidase The reaction, therefore, 
appears to reqmre the presence of some interme- 
diate substance present in crude culture filtrates 
The sulfur ammo acid requirement of the infant 
A^THO^xA Albxnese,L E Hoet, Jr , Virginia 
I Dvvis (bj invitation), Sfexia E Snidehmxx 
(b> invitation), Mxrilxn Lein (by invitation) 
and Exuue M Sxietak (by invitation) New York 
Unnersiiy College of Medicine The cystine and 
methionine requirements of the infant were deter- 
mined by measuring the nitrogen retention and 
weight gains on a diet prepared by using a diet 
deficient in these 2 ammo acids as the principal 
source of nitrogen This diet was supplemented 
\\ ith varying proportions of L cystine and L-methi- 
omne Five male infants (4-11 months) were 
studied In 3 infants w ho received no cystine sup- 
plements the nitiogen retention and body weight 
gams were restored to normal levels by an intake 
of 99 mg of L methionine per kilo of body w eight 
In 2 infants w ho received a 1 per cent L cystine 
supplement the nitrogen retention and positive 
w eight change w ere restored to normal values by an 
intake of 79 mg of L-methionme per kilo of body 
weight 

These findings suggest that cystine is capable 
of stimulating growth only when methionine is 
present in suboptimal amounts and that about 
20% of the methionine needs can be met by 
cystine Moreover, it appears from these results 
that the quantities of sulfur anuno acids provided 
bj the commonly emplojed infant formulae pre- 
pared from cow 's milk are adequate On the basis 
of calculations from the available data on the sulfur 
ammo acid content of human milk, it would appear 
that the breast milk provides a verj meagre margin 
of safety during the earlj months of life and that 
breast milk does not provide an adequate quantitj 
of the sulfur ammo acids m the latter part of the 
first jear The margin of safetj is considerably 
greater in the artificiallj fed infant 
Adentnc-pcn(ose-p)rophosphate from mung 
beans H G Vlbxem, M Ogir (bj inxitation), 
H Mendeeow (bj invitation), and k Hirsiifeld 
(bj invitation) Departments of Biology and 
Chemistry of Brooklyn College, Brooklyn, A Y 
When a trichloracetic acid filtrate from fresh mung 
bean sprouts is neutralized and treated with 
birium acet ite, a precipit ite is obt lined which, in 
addition to large amounts of inorganic phosphorus. 


contains adenine, pentose, and labile phosphorus 
Application of the Xeedham procedure for the 
isolation of adenosine triphosphate from this pre- 
cipitate has yielded unsatisfactorj results m our 
laboratory If instead, the barium precipitate is 
suspended in 0 1 M acetate buffer, pH 4 35, and 
centrifuged, the supernate contains more than 
90% of the inorganic phosphorus and about 30% of 
the adenine Treatment of the residue with excess 
sodium sulfate yields a supernate which contains 
almost all of the remaining adenine The ratio of 
adenine pentose labile phosphorus total phos- 
phorus IS approximately 112 3 When this su- 
pernate IS treated with silver nitrate a precipitate 
13 obtained which, on decomposition with hydro- 
gen sulfide and treatment with barium acetate, 
yields a barium insoluble fraction with a molar 
ratio of adenine pentose labile phosphorus total 
phosphorus of 1 12 3 All of the labile phosphorus 
is split by the potato pyrophosphatase and half is 
donated to glucose in the yeast hexokinase sj stem 
at a rate comparable to animal adenosine triphos- 
phate 

Repletion of protein depleted dogs with whole 
egg and wheat gluten proteins James B Alusov, 
John A Anoehsoa (by invitation), and John I 
White (bj invitation) Bureau of Biological Re- 
search, Rutgers Uniicrsity, A ew Brunswick, New 
Jersey Dogs were depleted in protein by feeding a 
protein-free diet They were ropleted for 30 days 
by feeding a defatted, dried, w hole egg protein or 
by feeding wheat gluten The nitrogen balance 
indexes of the whole egg protein increased above 
control values m the depleted dog returning to 
control values upon repletion Similarly, the index 
for wheat gluten was greater tlian control values 
when the protein was fed to depleted dogs The 
excretion of urinarj nitrogen on a protein-free diet, 
(UNo) which reflects the magnitude of the protein 
stores, decreased upon depletion and returned 
toward control values with repletion on whole egg 
protein Repletion with wheat gluten, however, 
decreased the UXo even below values obtained 
during the protein depleted state Thus, feeding 
wheat gluten nitrogen did not increase, rather de- 
creased, those protein stores which are involved in 
the formation of minimum catabolic nitrogen 
These results may be interpreted to mean that 
bodi protein stores niaj be utilized to supplement 
the wheat gluten, an interpretation which is sup- 
ported b> data obtained in normal dogs Some 
tissue stores were repleted with the wheat gluten, 
however The bodv nitrogen gain and the plisma 
protein nitrogen gain with wheat gluten was equal 
to approximate! j half that obtained with whole egg 
which increased bodj nitrogen and plasma protein 
nitrogen dmost to control values 
The rate of disappearance of human albumin in 
normal and protein depleted dogs C van Vu'er 
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(by invitation) Shirlei DeBiasi (by invitition) 
and Bacon F Chow Division of Protein Chemtb- 
try, 'The Sijmbb Institute for Mcdieal Research, 
New Brunsiuiek, New Jersey Thu study of tho 
rate of disappearance of a foreign protein from the 
circulation, ilthough of fund iincntal importance 
in piotein nictabolisni, has been neglected gencrallj 
because suitable quantitative tcehniques for the 
estimation of the foreign protein were notai iilablc 
Recently, an immunological method was described 
for the quantitative determin vtion of human il- 
bumin This method is satisfactory for the cstinu- 
tion of human albumin in the presence of other 
albumins Normal dogs and dogs depleted bj 
plasmapheresis were injected witli approMinatclj 
250 mgni of normal huiiun serum albumin per 
Ivgm body weight Samples of blood were remoicd 
it fixed tune intervals for 96 hours and the amount 
of seium ilbuniin in the circulation w is dcrermined 
by the immunologic il inethod and by the deter- 
mination of total plasnu volume Tlic serum d- 
bumin IS tolerated very well bj tho nornul ind 
depleted dogs There is no significant change in 
plasma volume after the injection of serum albu- 
min Tho disappear incc of serum albumin 13 ripid 
in the first 24 hours and then tho rite gridualli 
becomes asymptotic Vjijiroximatcly one-third of 
the infused albumin disappears in 24 hours , and an 
additional one third dis-ippears in tho next 72 
hours 

Aminoaciduria in progressive muscular dystro- 
phy Stanley R Ames and Hugh A Rislei (in- 
troduced by P L Harris) Laboratories of Dis- 
tillation Pioducts, Inc , Rochester, New York 
Wasting of muscle is cluractenstic of progrcssiv'c 
muscular dystrophy but no significant cluingcs in 
total mtiogcn excretion are observed It seemed 
probable that there might be an increased urinary 
excretion of minor nitrogenous products in addi- 
tion to creatine, such as free amino acids The use 
of partition chromatographv to determine the 
urinary distiibution and excretion of ammo acids 
in humans was developed by Dent (Lancet, II, 637 
(1946)) He reported low concentrations of two 
and occasionally three or four amino acids in urine 
of normal humans \ total of 30 urine samples w ere 
obtained from patients w ho had been diagnosed as 
suffering from progressive muscular dystrophy 
The urines w'ere chromatogriphed on filter paper 
employing the “strip” technique with the follow- 
ing solvents saturated with water butanol, phenol, 
and lutidme-collidine (50-50) The results of the 
“strip” chromatograms indicated that practically’- 
all urines from patients not receiving therapy were 
markedly increased in amino acid excretion as 
comnared with normals Two dimensional partition 
chromatography was also employed using phenol 
and lutidine-collidine (50-50) as solvents Com- 
pared w itli a normal picture of from 2 to 4 spots on 


the chrorimtograin, the majority of urines from 
patients not receiving therapy allowed 8 to 11 or 
more spots As many as 15 separate sjxita have been 
observ cd On the basis of these urine specimens, it 
ean lie eoneluded tluit tho condition of human pro 
gresbive muscular dystrophy is characterized by a 
generalized iniino iciduria 
The estimation of functional hepatic mass in 
normal and phosphorus poisoned dogs Cviu, E 
VxuERsox (by iiivit ition), Robert G Gale (by 
iiivit ition) and C S Robinson Departments of 
Bioehcmistry and Medicine, Vanderbilt Unner 
stly, Nashville, Tennessee Mason has reported 
(Federation Meeting, M ly 1917) a constant injec 
tion teehniqiie for estimating the functional 
hcpitic cxerctory m iss for dogs based on the prin 
eiple tiuit the niuxiinuin rate ot hepatic excretion 
of bromsulplialeui (Lin) is projxirtioual to the 
functional hepatie nuss IIis values for Lm ranged 
from 7 5 to 10 3 mg /min /sq meter surface area, 
and avenigcd 0 15 ing /kg body wt /niin \\eliave 
obtained values from 5 normal dogs (15 expen 
iiicnts) of average weight (10-13 kgs ) which con 
firm Mason’s constants 
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Two dogs poisoned by the daily subcutaneoua 
injection of phosphorus (0 1 mg/kg/Pj) showed 
reduction in Lm Dog 2 died when a value of 5 8 
mg /min /sq ni S A (0 28 mg /kg /uiin ) was ob 
tamed Gross examination of the liver revelled 
two areas of hemorrhagic degeneration in the pa 
renchynu Severe liver necrosis was observed his 
tologically Dog 5 w is sacrificed when the value 
foi Lm reached 6 7 mg / nun /sq m S 4. (0 31 

mg /kg /min ) Histological examination of the 
liver revealed onlv a slight eloudy swelling The 
prothrombin time remained essentially normal 
Present observations indicate that values repre- 
senting a function il change in the liver without 
ipparent histologic il clmnge may be obtained 
On the fate of labeled pyruvic acid in the intact 
aninlal H S Anker (introduced by E A Evans, 
Jr ) Department of Biochemistry, Unnersily of 
Chicago Pyruvic acid labeled with C” at carbon 
atom 2 was synthesized from C'-* carbon dioxide ya 
acetic acid, pyruvonitrile and pyruvic acid ami e 
Pyruvic acid was injected intraperitoneally over a 
period of 3 day s into a rat w hich was kept on a hig 
protein diet p-Aiiiino benzoic acid was fed simu 
taneously The following compounds weie isolate 
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■ind their C” content determined They are given 
in the order of decreasihg radioactivitj Urea, 
acetjl p ammo benzoic acid, liver protein, gljco- 
gen, saturated liier fatty acids, liver cholesterol, 
saturated carcass fatty acids, carcass cholesterol 
and hemin From the radiohctivity of the isolated 
compounds it can be concluded that the carbon 
atoms of pyruvic acid are utilized in the sj nthesis 
of all the compounds mentioned The bulk of the 
reco%eTed C“ nas found in the fatty acids 
Partial hydroljsis products of human hair 
JwrES C A^DREWS DeparimoU of Biological 
Chemislrij and Niitriiion, School of Medicine, 
Unnersity of Xorlh Carolina, Chapel Hill, A C 
Slow hydrolysis of human hair b\ means of 3 M 
H S 04 at 3S°C produces a solution of proteose- 
peptone corresponding in amount to about half the 
original weight of the hair The protein in the 
solution has a free ammo to total nitrogen ratio of 
about 39%, a cystine sulfur content of 2 90% and 
an optical activity of —50 \ariations in the time 
of hj drolysis from 4 months to over 4 years j leld a 
product in which the aboie figures remain very 
constant The total non sulfate sulfur of these 
solutions 13 about twice the amount of cystine 
sulfur The evidence indicates that the non sulfate, 
non cystine sulfur is partly, if not all, in the form 
of cysteio acid This latter has evidently resulted 
from atmospheric ovidation of cv stine produced in 
amounts too large to find place in the structure of 
the proteose and the peptone The insoluble residue 
from such hydrolyses still retains the gross and 
microscopic appearance of the original liair How- 
ever, it 13 highly brittle and easily crumbles to a 
pow der It contains about 12% nitrogen and 5 2% 
sulfur but produces no free cystine on complete 
hy drolysis 

Fractionation of urinary steroids by use of 
the Craig counter current distribution machine 
RegivvldM Vrciiibvld and E Strok (by invita 
tion) DeparlmeiU of Biochemistry, School of Hy- 
giene and Public Health, Johns Hopkins I iiuer- 
sUy, Baltimore, Maryland Carbon tetrachloride 
extracts of hydrolized, human urines from normal 
individuals and from those with disturbed produc- 
tion or metabolism of hormones of the suprarenal 
glands or gonads have been fractionated m the 
Craig machine using equal v olumes of cy elohexane 
Hid i3S% (by volume) solution of alcohol in water 
Vnalvsis of fractions bv use of a) spectrophoto- 
metne determination of the absorption of ultra 
violet light, b) photofluoromctric measurement of 
the fluorescence produced on heating fractions w ith 
90% H SO«, c) Zunmermann’s rciction with alka 
line m dimtrobenzene showed the presence of S or 
more components Attempts are being made to 
elTcct further fractionation and identification of tlio 
components The fluorescence resulting from heat 
mg fractions with 90% H SO, paralleled the ab- 


sorption of light of X = 410 mu by these heated 
fractions 

Reaction of plasmochm with formaldehyde 
R M Archibald and Jvmes R Weisigeh (by 
invitation) Hospital of The Rockefeller Institute 
for Medical Research, A' etc York An understanding 
of the degradation of plasmochm in vivo is basic to 
an understanding of its pharmacological action 
It reacts readily in aqueous formaldehyde solution 
binding irreversibly one equivalent of acid and 
one molecule of formaldehyde The structure of the 
strongly fluorescent quaternary salt which can not 
couple with diazoreagents and which is 20 times 
more toxic than plasmochm was confirmed by 
analysis of the chloroplatinate 

C oHs.NjOPtCk 

Calc C 32 59,H 4 23 H 5 69 

Found C 32 28, H 4 16 N 5 67 
This compound decomposes irreversibly in alkaline 
solution to give at least two new compounds, 
neither of which is soluble m non-polar solvents, 
suggesting the persistence of the quaternary struc- 
ture These properties have prevented the recovery 
of any of the products from admixture with bio- 
logical material 4 comparable in vtio reaction 
product would not be detected by^ the ordinary 
methods of isolation and analysis, in accord with 
the observed rapid disappearance of plasmochm 
from the blood The toxicitv of the drug to parasite 
or to host may result from reaction with a naturally 
occurring aldehyde or ketone 

Tissue incorporation and excretion of radioac- 
tive carbon administered as carbonate W D 
\rmstroxg, Jvck Schubert (by invitation), and 
4rthlh Livdenbauvi (by invitation) Department 
of Physiological Chemistry, Unnersity of Minne- 
sota Medical School, Minneapolis, Minnesota The 
excretion of C" m expired air, urine and feces fay 
mature rats has been determined over periods of 
6-40 days after intraperitoneal injection of 
Xa C ‘*03 and after intraperitoneal implantation of 
CaC’‘Oj as a powder or as pellets The absorption 
of C" from pellets of CaC"Oj is slow and allows a 
greater incorporation of the isotope m organic com- 
pounds and m the bone salt In 40 days all but 0 38 
±0 053% of Coadministered as powdered CaCoOj 
IS excreted These data and the results indicating 
the fraction of the total dose of C” found in the 
skeleton enamel, dentine, bone inorganic carbon, 
bone protein, liver and muscle glycogen, glycerol, 
fatty acids, muscle protein, hemm and in other 
tissues and compouds w ill be prcacntcd 

The action of ethanolaminc, monomethyl- and 
dimethjl-ethanolamine on lipide phosphoryla- 
tion Camillo Artoxi and W E Cornatzer (by 
invitation) Department of Biochemistry, Boieman 
Gray School of Medicine, IFoke Forest College, 
li iiibtoii Sotem, \ or th Carolina Rats maintained 
for 7 day s on a low fat, low protein diet receiv ed by 
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stomach tube a single close (0 2 millimoles m 1 ci 
of water) of ethanolamine, monomethyl-, dimclhyl- 
ethanolaminc or eholine Controls received 1 ec of 
water The rats were then injeeted with P^- (as 
Na-HPOt) After G hours the lipidcs w eie extracted 
from the liver and small intestine and their radio- 
activity and phosphorus content were determined 
All substances tested stimulated lipide phos 
phorylation in both tissues Afti r giving ethanol 
amino, monomethji , dimcthxl ctluuiolainine, and 
choline, the average iiiereases in the spceifie ac- 
tivity above the controls were 13, G5, 5G and 31 
per cent in tlic liver, and 13, 20, 3G ind IG per cent 
in the intestine, respcctiveh 

In a few experiments the separation of the liver 
phospholipules into choline containing (C e ) and 
non cholmc-contaiiiing (\ e c ) was attempted (see 
Taurog et al , J Biol Cbem , 133, (WU)) In 

almost all experiments increases in the ridioaetn- 
itj of both fractions were obsoreed However, tJie 
increase was proportionately greater in the Nee 
fraction after giving ethanoluniiiie It w is approxi- 
mately the same in both portions ifter feeding 
monomethj l-etliaiiolamiiic On the other hand, »t 
was definitely greater in the C e fraction when 
dimethyl ethanolamine and cspccnllj w lien choline 
liad been administered 

On the absorption of phospholipides Camilio 
Ahtou and Maiuoric A Sw ixsox (bj invit i- 
tion) Depai Imcnt of Biochemit^lrii, Boiiman Gray 
School of Medicine, Wake I'orest College, Wiitslaii 
Salem, North Carolina Hibelled phospholipules 
(obtained from the livers of rats injected with 
radioactive pliosphate) woio fed by stomach tube 
to fasting lats After 3 or 6 hours the radioactivitj 
and phosphorus content were dctcrniincd in the 
inorganic and lipidc fi actions of plasm.! and liver 
The results were compared w ith those obt lined on 
lats receiving by stomach tube non labelled phoS 
pholipides and as sodium phosphite In these 
controls, it both time intervals, the specific ic- 
tivities w eic in the follow iiig order liver inorganic 
P > plasma inorganic P > liver lipide P ^ plasma 
Iipide P These findings are consistent with the 
assumption that the phospholipules synthesized in 
the livei from the absorbed inorganic phosphate 
were the main or only source of the labelled Iipidcs 
in plasma On the other hand, in ill experiments in 
which radioactive phospholipides were fed, the 
gradient of the specific activities was the following 
plasma lipide P ^ plasma inorganic P § liver in- 
oiganic P > liver lipide P The presence after 3 
hours of laige amounts of isotopic phosphorus in 
the inorganic fraction of the liver and especially in 
that of the plasma indicates that the phosphate 
was rapidly split from the lipide in the intestinal 
tiact and absorbed However, the high specific 
activity of the phospholipides in plasma is definite 
evidence that they cannot derive solely from thc 


livor lipides, but that a detectable amount of the 
ingested phospholipules Ins also been absorbed as 
the iiitaet molecule 

Folic acid rciiuircnienl of the ratandsomecharac 
tcnstic lesions observed in the deficient animals 
CoMiino F Asrsjo Department of Chemistry 
and Nutrition, School of 1 ropical Medicine, San 
hum, Puerto liico While rats (Wistar Institute 
sir nil), fed suite their 21st da> a highly purified 
diet, high in earbohydrate and containing 2% sue 
emy Isulf ithia/olc, besides all the known nutri 
tionnl requireinents except folic acid, showed 
cessation of grow th, leukopenia, and the character 
istic skin lesions of folic acid deficiency in an 
ivenige of I to .3 weeks These animals were sup 
plemented at this liiiie with different levels of 
folu Hid administered b times per week fora 
petwid of 'i wwttWd Owe giowp ’.saw left wa wcgatvic 
controls Gam in weight, leukocyte response, and 
per cent siirv ival were recorded 

Vetording to these results, the minimum amount 
of folic acid required by these strains of rats for 
inuintcnaiiee is in the neighborhood of 0 5iJg per 
diy SIX times per week However, this amount of 
folic aeul does not improve the white cell count dur 
iiig the suppleineiitiilion jieriod To nuke appreci 
able g mis in weight and to recover the normal white 
cell count in tlie 3 week period these rats seem to 
rcijmre somewhere between 1-Spg per dav -111 
iieg itive tonlrols, ns well as 33% of amnuls receiv 
iDg 0 opg of folie acid, were found at autopsv to 
have dev eloped inf ircts iii the spleen None of the 
anini ils rceeiviiig Ipg , or more, of folic acid per da) 
developed tins lesion Tiic immediate cause of these 
infarets, according to Dr Lnrique Koppisch, of our 
Dcpartiiiciitof Pathology , seems to be a thrombus 
formation in tlie splenic v ein 

Distribution pattern of carbonic anhydrase in 
the fetal central nervous system Wimfreu 
.Vsiinv (introduced by Dr Joslph H Roe) 
Blackburn Laboratory, Si Elizabeths Hospital, 
Washington The quintitative distribution of 
carbonic anhydrase in the central nervous system 
has been studied in 7 prenuturely born human 
infants and one full term, and in 5 fetuses, obtained 
from cittle slaughtered for beef, ranging in ng^i 
from 3 to 7i months As distinguished from the 
aelult pattern of distribution, carbonic nnhvdnsc 
was not found in the cerebrum of the fetus, al 
though it occurred in measurable and in progres 
sively increasing amounts in phylogenetic db 
older parts of the central nervous svstcni In tbe 
human fetus the compaiison between the content 
of the medulla and the pons, which in the adu t 
gave an excess in the pons, show ed an excess in t lo 

medulla in the fetus In two instances m winch t c 

coid was obtained a maikedlv greater content wa^’ 
found in the vord than in iny other part studied as 
contrasted with the adult in which higher centers 
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greatly exceeded the cord in carbonic anhydrase 
content That the lack of carbonic anhydrase con- 
tent in the cerebrum of the premature human in- 
fants, ivhicfa did not survive, was not abnormal, 
would seem to be supported by the negative find- 
ings in the cerebrum of the cattle fetus examined 
up to months of fetal life In a calf a few days 
afterbirtha cerebral content of 7 8 umts w as found 
as compared with 13 5 units in the hemispheres of 
the mature animal 

Effect of carbon dioxide concentration on brain 
lactate James A Bun (b> invitation) and J Rvx- 
irovD Klein Departmenls of Pharmacology, Psy- 
chiatry, and Biological Chemistry, University of 
Illinois College of Medicine, Illinois Neuropsychi- 
atric Institute, Chicago In cats, it was found that 
the follow mg experimental conditions 1 ) breathing 
mixtures containing 5-30% carbon dioxide and 
95-70% oxygen, 2) breathing carbon dioxide mix- 
^i<rBVBBcms ndnujustratioxi of suf- 
ficient sodium bicarbonate to maintain the plasma 
pH at a control level, and 3) breathing oxjgen 
during administration of bicarbonate result in con 
centra tions of brain lactate that arc low er than the 
level found in cats breathing room air Compared 
to the brain lactate level found in air, the experi- 
mental conditions produced decreases in level of 
about 60, 30, and 10% respectively The results 
suggest that the effect of carbon dioxide is not due 
to change in plasma hydrogen ion concentration 
alone, but depends also upon the concentration of 
total carbon dioxide, i e carbon dioxide plus car 
boiiic acid It IS not clear as jet whether known 
effects of increased carbon dioxide concentration, 
I c increase in cerebral blood flow and consequentlj 
in oxygen tension, account completolj' for the 
changes in brain lactate or whether other factors 
are involved 

Circulatory disturbances in hepatic and renal 

cp'tical necrosis James II BxxTEn (introduced 

bj Donald D Van Slim- ) Hospital of The Rock 
feller Institute for Medical Research A etc I ork On 
the basis of previous observations in rats, it was 
suggested that pjndine liver necrosis might be 
due to disturbance of tirculition through the 
lobules, resulting in anoxia of the centro-Iobular 
cells, rather than to direct necrotizing action (^Vm 
J Path , in press), and that renal cortical necrosis 
of choline deficiency might likewise result from 
Circulatory disturbances (J Vutrition, 3f 333, 
1917) Further observations indicated below, arc 
at least compatible with those suggestions Ke 
crosis occurred c.irliest in those portions of the 
functioiul umts furthest removed from the source 
of lilood supply , w hile cells ibout port il tn ids in 
tile liver, and the glomeruli ind structures in the 
“lesser” rciul circulation escipcii It w is demon- 
strated by Indi i ink injections tlut little circulat 
lug blood cntirod the involved areas Dead cells 


were slowly rcsorbed Necrotic regions became 
engorged w ith deoxygenated blood , involv ed organs 
enlarged, dark and tense In terminal stages of 
irreversible damage, marked obstruction to per- 
fusion of fluid through the injured organ as a whole 
occurred Shock often preceded death due to liver 
necrosis Observations at various stages of injury’’ 
have not definitely established the immediate 
cause of the circulatory disturbance, or that the 
disturbance precedes necrosis Decapsulation of 
the organs has not produced conclusive protection 
Others (Himsworth, Hartroft) beheve compression 
of vessels by swollen but viable parenchymal cells 
initiates necrosis under similar circumstances 
The circulatory disturbances, it appears, if not 
actually initiating necrosis, may at least be re- 
sponsible for extension of the necrosis and further 
damage to the organism 

Correlation of the unitarian or trophoblastic 
thesis with tha biologieal test of mahgjisiBcg 
How^^bd H Beard Department of Biochemistry, 
The Chicago Medical School, Chicago, III The 
correct etiology of malignancy and nature’s remedy 
for it w ere first announced in 1902 by John Beard of 
Edinburgh His trophoblastic thesis states that the 
wondering germ cells of early life can later be ac- 
tivated to divide and produce trophoblast cells 
which, outside the canalization of pregnancy , are 
the Uialignant cells Since the pregnancy tropho 
blast begins to disappear about the time the fetal 
pancreas develops he also suggested the use of 
pancreatic extracts for the treatment of human 
malignancy It is most unfortunate for the human 
race that these extremely important discoveries 
had to he dormant until Gurchot, Krebs and Krebs 
recently confirmed and greatly extended the theo 
ries and treatment of malignancy advocated by 
Bearti The Vscheim Zondek test is positive in 
most genital cancers and in some nongenital ones 
Our biological test is a micro AZ test and we have 
obtained positive results in 130 of 134 malignant 
urines tested in the last 2 wears Since the malig- 
nant (or pregnancy) trophoblast gives off symej tial 
steroids and chorionic gonadotrophin, these in ilig- 
nant hormones are extracted from the urine by 
alcohol ether and, after removal of the solvents, 
these extracts cause hypertrophy of the spleen 
and/t)r gonads 2J days after injection into immature 
rats It 13 , therefore, concluded that the results of 
these biological tests constitute the strongest 
experimental evidence for the validitv of the uni 
tariati or trophoblastic thesis of malignancy 

Effect of pH on the aerobic metabolism of rab- 
bit bene marrow Robert AI Bird and John D 
Hv v^s (introduced by Willi vvr H Sumvilbsox) 
Department of Physiology, Cornell Vniicrstly 
Hcdical College, \ew } orl , A V The aerobic 
met iljolisni of the bone marrow cells of A'cw Zea 
land White rabbits had been studied tn iilro in 
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bicaiboiute-contaimug media within the pll 
range 7 6 to 6 3 Between pll 7 1 and 7 1 oxjgen 
consumption averaged 3 3 luicrolitcra per mgm of 
cell protein per hour and showed little alter ition 
with change in pll Fiom pll G 8 to b 3 oxygen con- 
sumption averaged 2 7 micioliters per mgiii per 
hour and again was little influenced bj pll eh iiige-i 
within this range \.t these two rites of oxjgeii 
consumption the aveiage R Q’s were 0 97 uid 0 95 
lespcctively Verobic acid production was more 
affected by change in pH, being depressed in i 
substantially linear fashion w ith increasing leulitj 
At pH 7 4 it iveiaged 3 9 microliters per mgm per 
hour, at pH 6 3, 1 4 microliters per mgm per hour 
Lactic aeid formation accounted for appioxiin itel v 
90% of all acid pioduced aerobically throughout the 
pH range studied Glucose utilization, in the 
majoiity of experiments, w is sufiieient to account 
for both lactic acid formation and total oxjgen 
consumption These findings arc correlated with 
prior studies on bone marrow metabolism 
Effects of pH and bicarbonate on brain tissue 
respiration and anaerobic glycoljsis Miiiiox Iv 
BinniNGH III (by invit ition) and K C Eu torr 
lilontreal Newological InslUutc, VcGtll Lmit-r- 
sitij Previously it has been shown (Fed Proe 6, 
249) that there is a broad oplinium pit for brim 
tissue respiration at about 7 1, and tlut apparent 
high optima found with slices are due to the fact 
that the pH of the slice is not the wine as th it ol 
the medium The anaerobic glycolysis of isotonic 
brain tissue suspensions has now been found to 
show a rathei sharp optimum it about b S W ith 
careful equalization of pH it w is found that, com- 
pared to unbuffered Ringer solution, bicarboiiale- 
buffered Ringer causes a slight inhibition of res- 
piration, about 7% with 0 02 i\I bicarbonate 5% 
CO , about 16% w ith 0 04 M bic irbonate 10% CO; 
Small amounts of bicarbonate added to phosphate 
buffered medium in the presence of ilkili papers 
ippeai to increase the oxygen uptake rate but 
this can be accounted for by' an artefact arising 
from changing CO; tension The rates of glycolysis 
in phosphate and bicarbonate buffered mcdii of 
equal pH aie about the same, and lactic acid ac- 
counts approximately' foi all of the acid pioduced 
in either medium \ laige difference between 
bicarbonate and phosphate buffei ed media leported 
previously (Elliott and Henry, J Biol Chem 163, 
361) w'as due to an erior Increasing bicarbonate 
concentration with constant COj tension depresses 
le rate of glycolysis, but this can be accounted 
foi by the increase in pH above the optimum 
A microanalytical method for acetic and other 
volatile acids Simon Black (introduced by E S 
Guzman Barron) Chemical Division, Depart- 
ment of Medicine, The University of Chicago A 
simple niicrodiffusion and microtitration procedure 
foi volatile acids has been substituted for the usual 


stcim distillation and macro- or semi microti 
tration Quantities of acetic acid between 10 and 
100 nuerograms, or equivalent amounts of other 
vol itilc acids, can be determined with an average 
error of less than 2 nuerograms I-argc numbers of 
analyses can be performed simultaneously To 
determine acetic leid in the absence of iiiterfenug 
substances 1 ml of a protein free filtrate of the 
Kiniiile IS m ide slightly ilkaline and evaporated to 
dryness (105“) on the bottom of a 30 ml bottle A 
siiull gl iss cup (12 mm 0 D , 5 mm deep) eon 
l lining 25 e mm of 0 1 M NaHCOj-15% Nal is 
(ciitrally pi iced on the floor of the bottle One 
liilf ml of 15 N IR&Oi saturated with \gS0<is 
pipetted onto the lloorof the bottleoutside the cup 
A tap with a tinfoii-covercd rubber gasket is 
screwed on tightly iiul tlie bottle placed in an oven 
(105“) over night Thirtv five c mm of 01 M 
KII.POi 0 03% Diipoiiol PC 13 added to the center 
cup (removed from bottle) to eliminate COj, 
then 3 drops oi s.iturited phcnolphthalein solution 
(in 1% LtOlI) ind a short (5 mm ) glass covered 
iron wire (mignetie stirrer) The solution is ti 
trated over i revolving mignet with 0 1 N NaOH 
Horn i mieroburette The litter is constructed from 
a tubereulin syringe uui i mieromcter caliper 
Vectie leid is taleulaled from the difference be 
tween simple and blank titrations 
Synthesis of fatty acids in rat liver slices 
Ixoxiun Bloch ind )V Krimlr (by invitation) 
Department of Biochemistry and Institute oj Radio 
biology and Biophysics, L nivcrsily of Chicago In 
eubationof rat liver slices in the presence of labeled 
«i ctie leid leads to extensive incorporation of 
Isotope into cholesteiol, but little isotope enters 
into fatty acids under these conditions (J Biol 
Chem 162, 141 (1915) Present experiments slion 
tint fitly acid synthesis in surviving rat livens 
greatly stimulated by addition of pyruvate to the 

medium Fatty acids formed from CHJC“OO^a 
contain 4-S tunes more in the presence tLinm 
the ibsence of pyruvate The same stimulatory 
clTcet IS show u by oxaloacetate but not by giucosc, 
fumaratc, malate or succinate In bicarbonate buf- 
fci more than twice as much isotope is incorporated 
into fatty acids thin in phosphate buffer In the 
absence of calcium ions fatty acid synthesis is 
reduced to insignihcint levels Under conditions 
which are favoiable for fatty acid synthesis, the 
rate of cholesterol sy nthesis is dinumshed Utiliza- 
tion of acetate foi cholesterol formation is reduced 
to less than half of the control value by addition of 
pyruvate or oxaloacetate 

The inhibitory effects of a-amino acids oR 
phosphatase activity OsevR Bodanskx "ii 
Norma Stbachmvn (by invitation) Depailniou 
of Phaimacology, Cornell University Medical Co- 
lege, New York City It was previously shown ttot 
gly'cine, in concentrations higher than the 0 
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M necessary in conjunction with other conditions 
for optimal activity, inhibited bone and intestinal 
phosphatases, the former entirely in a non-competi- 
tive manner and the latter largely so (Bodansky, 
0,J Biol Chem , 165, 605 (1946)) The inhibition 
was dependent on the presence of the free car- 
bo\yl and ammo groups of glj cine In the present 
report, the inhibitorj effects of varying concentra- 
tions of other a ammo acids on phosphatase activity 
13 studied at 25°C , at optimal alkahne pH, at 
optimal concentrations of Mg'*^ and of glycine 
(0 006 M) and at near mavimal or mavimal con- 
centrations of the substrate, Na glycerophos- 
pliate The reaction velocities of rat intestinal, 
human intestinal, rat bone and cat bone phospha- 
tases a ere reduced to 50% of their uninhibited 
values by, on the average, Oil M dl-alanme or 
0 05 jM glycine Although there nas some varia- 
bility, there appeared to be no significant dif- 
ference, for either ammo acid, beta-eea the effects 
on the bone and intestinal phosphatases of these 
species Other a ammo acids not only everted 
inhibitory' effects of a different order of magnitude, 
but also shoned differences aith respect to rat 
bone and intestinal phosphatases The follonmg 
concentrations of ammo acids produced 50% in- 
hibition m rat intestinal and bone phosphatases, 
respectively 0 03 M and 0 09 M 1 glutamic acid , 

0 21 M and 0 01 M 1 lysine , 0 006 M and 0 003 M 

1 histidine 

The role of bicarbonate m glutamic acid me- 
tabolism Ervest Bokek and Heinrich Waelsch 
Departments of Biochemistry New York State Psy- 
chiatric Institute and Columbia Uiiuerstly Bicar- 
bonate lias been shonn to interfere ivith glutamic 
icid metabolism m Lactobacillus Arabtnosus, 
apparently by blocking the amidation to glutamine 
(Waelsch, Prescott and Borek.J Biol Chem 171J 
The amount of bicarbonate needed for complete 
grow th inhibition vanes w ith the pH of the medium 
and w Ith the glutamic acid concentration Vt pH 
0 3 md glutamic acid concentrations of 40, SO and 
120 ganinu per ml , I 2, 2 4 and 2 S mgm of bicar 
bonato per ml inhibit growth completely (molar 
ritios 5-1, 54 and 40) At this pH the addition of 
0 4 gamma of glutammo per ml to the medium 
containing 120 gamma of glutimic acid overcomes 
the grow th inhibition caused by 2 8 mgra of bicar- 
bonate Bicirbonate also inhibits if ketoglutanc 
and 13 substituted for glutamic acid and this 
inhibition is also overcome b\ small amounts of 
glutamine 2 mg of cisteinc ptr ml overcome com- 
pletely the inhibition induced by 2 S mgm of 
bicirbonate per ml The possible role of carbonic 
acid 03 the regulator of the utilization of glutamic 
acid either for imidation or for transamination is 
discussed Observations on this mechanism in 
mammah in tissues arc presented 
Protein and peptide turnover with respect to 


lysine m guinea pig liver homogenate HEvnr 
Borsook, Clara L Deasi (by invitation), Jacob 
IV Dubnofp, CTO Fong (by invitation), 
WiixiiM D Fraser (by invitation), A J 
Hwgcn Smit (by invitation), Geoffret Keigh- 
EEi (by invitation), Peter H Loivr (by invita- 
tion) Wilham 6 Kerckhoff Laboratories of the 
Biological Sciences, California Inslilule of Tech- 
nology, Pasadena 4, California Protein and pep- 
tide turnover in guinea pig liver homogenate was 
studied with the aid of lysme synthesized with 
C“ in the 4-position The homogenate was incu- 
bated wuth an amino acid mixture (final concentra- 
tion 1%) of the composition of casein in which 
all the added lysine was labelled, and a-ketoglu- 
tarate (final concentration 0 01 M) The pH varied 
from 7 5 to 9 0 in different experiments After 6 
hours at 38° under oxygen the proteins were re- 
moved and a peptide fraction containing lysine 
isolated as the phospbotungstate Its insolu- 
bility in acetone distinguishes it from the phos- 
photungstate of ly'sine Isolation and purification 
procedures excluded the adsorption of unbound 
radioactive lysine The lysine isolated from the 
protein after hydrolysis contained a small amount 
of radioactivity, indicating less than 0 1% turn- 
over The peptide fraction contained 5 per cent 
of the added lysine The turnover in this fraction 
was therefore very high Chromatography of the 
peptide fraction on filter paper gave, before hy- 
drolysis, one spot with ninhydrm , after hy drolysis, 
6 or more spots The free a ammo nitrogen before 
and after acid hydrolysis indicated that there 
might be approximately S peptide bonds The 
quantity of the peptide fraction available at pres- 
ent is too small fora completeaminoacidanalysis, 
indications are that it contains hsine, argimne, 
histidine, and mono amino acids Tryptophane and 
ty rosiue are absent \ similar peptide fraction is 
normally present in guinea pig liver 
Inactivation of trypsin by acetylation and lodina- 
tion Donald E Bowmxn Depariment of Biochem- 
istry and Pharmacology, Indiana Umiersity, 
School of Medicine, Indianapolis, Ind Acetylation 
of tr\ psin bvmeans of ketene decreases its proteo- 
ly tic activity and the h\ potensive effect of its in- 
travenous administration With increasing aceti la- 
tion the decline m protcohtic activity is no less 
rapid than the decrease in hypotensive effect 
This 13 in contrast vxith the more rapid loss of 
hy potensive activ itv w hich results from lodination 
as reported earlier Loss of activity upon acetyla- 
tion does not appear to be due to the blocking of 
ammo groups The ty rosinc color value decreases 
to about half of that of untreated try psin w hen the 
hyjjotensive and proteolytic activities have de- 
creased to one tenth of their original values Con- 
siderable recovery of proteoly tic activity as the 
result of nuld alkaline hy droly sis of acety 1 try psin 
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indicates that loss of this ictivity is at least in pirt 
associated iiitli the liiilaigc of acetyl groujis to 
ovygen such as that of the piienolic hydrovyl 
groups lodination of tij'psin luth constant 
amounts of iodine less than that required to satisfy 
all groups has less influence on tlic hjpotensivc 
effect with a decrease in pll which slows the rate 
of lodination of groups such as histidine more than 
that of tyrosine Groups which lodinate rapidly at 
decreased pH levels such is cjsleine uid trjpto- 
phane do not appe vr to be involved in inactivation 
Failure of the two types of actuitj of the cn/jme 
to remain pirallel is in accord with the ability of 
navy bean trypsin inhibitor to inhibit protcoljsis 
without pieventiiiga fall in blood pressure follow- 
ing intravenous injection 

The glucose content of the rat carcass AI ceiucr 
Bruger, SAifUeL iHlubi n (by invitation) ind 
Estlllb- Goldman (by iiivit ition) Front, the 
Medical Research Laboratory, Depurlmcnl of 
Medicine, New York Post Graduate Medical School 
and Hospital The total glucose content of the 
carcass was determined in 98 joung rats (Wistar 
strain) as control observations for studies on al- 
loxan diabetes Detailed precautions were taken to 
avoid glycolysis and the whole animal macerated 
in a special crusher (packed in dry ice) bomogyi 
filtrates were prepared and glucose dcterimucd b\ 
the Sliaffer-Hartmann method Subgroups were 
studied in which the pro analytic prcparitions 
differed as follows (a) Purina Chow Checkers or 
low carbohydrate diet (b) catharsis (c) eviscera- 
tion (d) 24-hour, overnight or no fasting Carcass 
glucose decreased as the starvation period was 
prolonged, fasting for 21 hours gave a high mor- 
tality rate in young rats Purina chow was too high 
in carbohydrate content and gave irregular results 
because of variable amounts of food remaining in 
the gastro intestinal tract even after catharsis 
(castor oil) Eviscerated animals (stomach and 
intestines removed) gave the highest glucose 
values averaging 99 0 ± 12 2 mgm per 100 grams 
of rat The most consistent results in the whole 
animal w ere obtained in a group of 34 rats ranging 
in weight from 39 8 to 66 8 grams on a low carbo- 
hydrate diet (J Nutrition 10 507, 1935, diet 10) for 
one week and fasted overnight In this group, the 
average glucose content of the carcass w as 53 0 ± 
19 2 mgm per 100 grams of rat 
Reversible oxygenation, irreversible oxidation, 
and decarboxylation of cobalt-ammo acid com- 
plexes with oxygen gas Dexn Bukk, and (by 
invitation) Silvio Fiala, John Heakon, Makie 
Hessblbach, Hilton Lew, and Arthuk L 
ScHADE National Cancel Institute, National In- 
stitute of Health, Bethesda, Maryland, and Overly 
Biochemical Research Foundation, New York 
Various cobaltous ammo acid complexes, in addi- 
tion to cobaltodihistidine and certain cobaltous 


histidine derivatives reported on previously (j 
Biol Chein 165 723 (1916), Fed Proc 6 212 
(1017)), react reversibly with oxygen gas under 
physiological conditions Reversibly oxygenated, 
yellow-brown cobaltous compounds were readily 
formed with lysine, arginine, tryptophane, proline, 
ornithine, scriric, asparagine, glutamine, gluta 
male, gly erne, and glyey I glycine at concentrations 
of the order of 1) 1)1 to 0 1 M However, the oxj 
genated eoinpounils were transformed spontan 
eously into pink, irreversible oxidation forms, 
111 my liints more ripidly than was oxy bisfcolxil 
todihistidmc) In general, the stability of the 
oxygenated forms decreased with increasing tem 
pcriture and pH Irreversible 0- consumption, 
but no intermediate reversible oxygenation, was 
observed with eyateme, methionine, alplia alanine, 
and putrcscin, ami no oxygen consumption at all 
with beta alanine 

The irreversible reaction is complex, and may be 
shown with histidine to involve several recog 
nizable phases, including l)an initial irreversible 
rearrangement of the reversible form without ad 
ditional 0; upt ike, 2) eventual absorption of a 
second molecule of Oj by oxy-bi3(cobaltodihisti 
dine), and 3) especially with excess ammo acid, 
production of CO3 and OH“, in ratios of CO/0 
and 01I“/0- ijiproachiiig maxima of 0 5 and 1 re 
speetively , iniiic iting complex organic oxidation 
uid ticearboxy I ition With excess cobalt it was 
jiossible to obtain complete conversion to a pmk 
irreversible form without notable production of 
CO- or OH“, indicating non oxidation of the cobal 
tous to cobultie state here, a result further con 
firmed polarographically , where no change m 
height or potential of the cobaltous cobalt wave 
was observ cd upon conv crsioii of cobaltodihistidine 
to o\y-bi3(cobaltodihi&tidine) and then to the pmk 
irreversibly oxidized complex 

A study of the microbiological assay of valine 
with estimation of precision of the method Mu 

RIEL hi Burr and W \ Cilvxdvll (introduced by 
L I PuGSLEx) Food and Drugs Dnision, De 
partment National Health and Welfare, Oltaicu, 
Canada A synthetic medium of pure ammo acids 
and vitamins is described for the assay of v dme, 
employing Laetobacillufa vrabinosus vs the test 
organism Comparisons arc made with other pro 
posed methods using this orgamsiu Coniparab t 
results are obtained in the assay of x anous protein 
hydrolysates, pharmaceuticals and proteins an 
recovery experiments w ere satisfactory An estima 
tion of tlic precision of the method is carried ou 
according to Crandall and Burr “Precision of m* 
erobiological assaxa for riboflavin, 111 vein and panto 
theme acid ” (in press) ^ 

The metabolism of peptides of asparagine 
E Carter (Introduced by J F GreeNstlin 
Clinton National Laboratory, Oak Ridge, Tennes 
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*ce Enzj'mcs capable of hydrol3fzing the peptide 
bond of gljcyl l-asparagme iMthout attacking 
the amide group, have a high activity and wide 
spread distribution m mammalian tissues The 
optimum effect exhibited by this system is at pH 
S Liver and kidney extracts ate the most potent 
sources of the enzyme, and in dilute solution effect 
the complete hydrolysis of the peptide in 2 S X 
10"M substrate in 20 minutes Dml>sis does not 
inactivate the enzyme system and there is no 
specific metal activation, or amon effect such as 
has been described in the desamidation of gluta- 
mine and asparagine Leucyl Asparagine is metabo- 
lized at the same rate as glycyl asparagine Chlo- 
roacetyl asparagine, a bromisocapronyl asparagine, 
are metabolized by aqueous tissues extracts but at 
a much slow er rate Hydrolysis of the peptide bond 
has been follow'ed manonietncally by the chlor- 
amine T reaction and by the mnhydrin reaction 
A purification of the enzyme system has been 
effected from rat liver by ammonium sulfate frac- 
tionation of aqueous extracts 
Influence of dietary and phjsicat factors on the 
urinary excretion of thiamine and pyramm W 0 
Casteh (by invitation), Ol\p Mickelsen and 
Ancel Keis Laboratory of Physiological Hy- 
giene, Universily of Minnesota, Minneapolis One 
year 4, 4, and 2 normal young men w ere maintained 
on constant thiamine intakes of 0 fl, I 0, and 1 8 
mgm per day respectively for 5 5 months In 
another j car 0 and 6 men were on 1 0 and 2 0 mgm 
of thiamine per day respectively for S months The 
24 hour urinary thiamine and pyramm excretions 
wore followed throughout each period On separate 
occasions each lasting 5 days while the thiamine 
and caloric intakes were kept constant, a diet 
providing 200 grams of protein, and one supplying 
80% of the calories from carbohydrate were fed 
In both of these periods, the urinary thiamine and 
pyramm excretions showed no consistent and sig- 
nificant changes over that of the preceding control 
period A diet providing 75% of the calories from 
fat was fed for 5 days one year and for 15 daj's the 
second year In both cases there was an indication 
of a significant increase m the thiamine and pj'm- 
min excretions This significance, however, was 
apparent only w hen the factor of individual varia 
tioii was oUminated from the calculations During 
the second year 3 men from each thiamine intake 
group were subjected to a 3 day period of work at 
such a rate th.it 6000 calorics were required for 
daily equilibrium The other men were on the same 
work and dietary regimen for 10 days Both cspori- 
ments showed no significant change m thiamine 
excretion where is the piramiu excretion increased 
sigiiihcantU during the first 2 to 3 dns, followed 
by i decline to below the control levels 
Some properties of d-keto acid carboxylases 
from plants J Cnxiivui, (by imitation), M C 


Goixub (by invitation), J Speck (by invitation) 
and B Venkeslami Department of Biochemistry, 
Umierstiy of Chicago Previous observations on the 
occurrence of oxalacetic carboxylase in various 
plant preparations have been extended The 
enzyme from black and red radishes, carrots and 
parsmp has been shown to be independent of the 
pyruvic carboxylase which is present m all the 
crude extracts from these sources The oxalace- 
tic carboxylase from parsley root has been sub- 
jected to a detailed study The ability of a number 
of cations to activate this enzyme has been de- 
monstrated Mn++ is the best activator, but Cd++, 
Co'*^, Zn"*^, Ca'*+, Pb'^and Mg'*^ are also capable of 
showing cofactor effects The enzyme is rapidly des- 
troyed at room temperature on exposure to hydro- 
gen ion activities below pH 5 or above pH 9 The 
active protein has been subjected to a partial purifi- 
cation and studies of the purified fractions with re- 
gard to their content of biotin, malic dehydrogen- 
ase and isoeitric dehydrogenase are in progress and 
w ill be reported 

Repletion of protein depleted dogs with various 
proteins and protein hydrolysates Bacojj F 
Chow and Shikibv DeBiase (by invitation) 
Division of Protein Chemistry, The Squibb In- 
stitute for Medical Research, Nets Brunswick, 
New Jersey Dogs w ere depleted of plasma proteins 
on a diet free from proteins but adequate in vit- 
amins and calories for a period of 4 to 6 weeks 
attempts were made to replete these animals with 
a diet containing hydrolyzed and undigested 
proteins wuth different ammo acid patterns and 
biological values, with a daily intake of 0 35 grams 
nitrogen per kgm body weight The total cir- 
culating plasma proteins were determined before 
depletion, after depletion, and during repletion 
Plasma albumin decreased from 45% to 25% of the 
total plasma protein The results on repletion con- 
firm our previous findings that casein hydrolysate 
will regenerate both plasma albunun and globulins, 
whereas, lactalbumin hydrolysate will regenerate 
mainly albumin Supplementation of lactalbumin 
hy droly sate w ith ammo acids to give a composition 
similar to casein hydrolysate or supplementation 
of casein hydrolysate with methionine to increase 
the mtrogen retention to that of lactalbumin 
hydrolysate did not alter the plasma protein 
regeneration properties of the original hydroly- 
sates Several whole protein mixtures such as 
egg albumin, Mclactin (a mixture of casein and 
lactaibunun) and w heat gluten were also fed to the 
depicted dogs It was found that wheat gluten did 
not stimulate any appreciable regeneration of 
plasma proteins at tins level of intake The re- 
sponses of the depleted dogs to the diet of either 
Melactin or egg albumin, in spite of their high 
biological lalues is ninth slower than casem or 
lactalbumin hxdroUsate 
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The distribution of amino acids between fetal 
and maternal extracellular fluids and cells 
H^vlvor N Ciiristensln The Children's Hos- 
pital, and the Deparlmenl of Biological Chcmislnj, 
Hanard Medical School A comparison has been 
made of certain ammo acid concentrations in fetal 
and maternal plasma and tissues In the guinea pig 
the levels of glycine and of non glycine, non- 
glutamine (“residual”) a amino nitrogen (by 
mnhydrm) nas about five times as high in the fctil 
plasma (umbilical cord blood) as in the maternal 
plasma The concentrations of glycine in the muscle 
cells of both the fetus and mother were about nine 
times the concentrations in their rcspcctuc plas- 
mas and the concentrations of "residual” a. amino 
nitrogen in the muscle cells of both organisms were 
about 6 times the concentrations in the respective 
plasmas Thus the muscle cells of the fetus cont iin 
about 4 times as high a level of amino icids as the 
muscle eells of the mother, due, however, to the 
concentrating of amino acids by the placeiit i rather 
than to an unusual ability of fetal muscle to con- 
centrate amino acids The administration of gly- 
cine by mouth to the pregnant animal caused i 
larger increase in the glycine of the fetal plasma 
than of the maternal plasma The response of the 
concentrating ability of the placenta to the ad- 
ministration of amino acids w is analogous to the 
response of the cells of liver and muscle These 
observations have a bearing on the rapid protein 
synthesis by the fetus 

The mechanism of enzymatic synthesis of 
citrulline from ornithine Pmup P CoiiiN uid 
Santi vgo Guisolia (by invitation) Department of 
Phtjstological Chemistry, University of If isconsin 
Medical School Glutamic acid has previoush been 
shown to play a specific role in the conversion of 
ornithine to citrulline in rat liver homogenates 
(Cohen and Hayano, J Biol Chem , 170, 687, 
1947) IMore recently it has been show n that w ishcd 
residue of rat liver homogenate contains the 
enzyme system catalyzing this reaction (Cohen 
and Hayano, J Biol Chem , in press) Present 
studies on the mechanism of this reaction using 
w’ashed rat liver residues supplemented with 
adenosine triphosphate, adenylic acid, magnesium 
and inorganic phosphate ions, indicate that 
glutamic acid acts as the acceptor for CO- and 
ammonia to form an intermediate compound w Inch 
reacts with ornithine to form citrulline The 
fixatidn of CO. and ammonia by glutamic acid 
requiies oxygen while the transfer reaction 
proceeds anaerobically^ Replacement of glutamic 
acid by glutamine, fumarate, succinate, a-keto- 
glutarate, aspartate, oxalacetate, isocitrate and 
pyruvate gave the follow ing percentage y lelds of 
citrulline, representing glutamic acid as 100 per 
cent 100 , 19 2 , 17 6 , 3 7 , 0 , 0 , 0 , 20 Attempts to 
demonstrate direct fixation of GO. and ammonia 


by ornithine have been unsuccessful The nature 
of the intermediate compound of glutamic acid 
and CO 2 and ammonia is at present under investi 
gation 

The action of insulin on glycogen reserves 
Gi oRoi Ij Cor tins, Jr (liy invitation), Edw ird 
iti Biiinai , and BAiinvuA Muti,and (by invi 
(ation) I'rom the Stallcr Research Laboratories of 
the Children’s Hospital, Buffalo, and Department 
of Pediatrics of the University of Buffalo, Buffalo, 
Hew Vor! The action of insulin in stimulating the 
deposition of musch gl\ cogen is well established 
While numerous experiments have been reported 
showing tint a similar stimulition to glycogen 
deposition docs not 01 cur 111 the liver, there are 
dilTercneea of opinion regarding the interpretation 
of the lindings Bouekaert and de Duve (Physiol 
Rev , 27 39-71, Janiiarv 1917) believe tliat the 
failure of insulin preparations to fatimulateglv cogen 
deposition in the liver is due to impurities in the 
insulin used Otlicrs interpret the findings as a 
direct effect of tlie hormone itself Experiments 
will bo presented showing the effect of insulin 
preparations of varying degrees of purity on liver 
and muscle glycogen The effect of endogenous 
by perinsulinism (pancrc atic adenoma) on glycogen 
stores will also be demonstrated 

Changes in the composition of the blood of rats 
fed L-histidinc II R Cuooksiivxk (by invitation) 
and Clvuixci P Biug Biochemistry Depart 
mcnl. Medical College of llabama and the Bto 
chemical Laboratory, Stale UniioTsity of Iowa 
The course of histidine met ibolism was studied in 
previously fasted rats bv issaying the blood for 
histidine, tot il imidizole, and ammo, urea, and 
tot vl non protein nitrogen, 111 some instances be 
fore, ind in others at various interv lis after feeding 
single doses of L histidine Ml of these components 
but the urea attained maximal concentrations m 
1 hour after the feeding In 6 hours, free histidine 
had dis.appoared and total imidazole hid returned 
to the fasting level Vmino and non protein nitro 
gen diminished fairly rapidly in this period, then 
more slowlv until the fasting levels were attained 
(in 12 to 16 hours) The urea rose perceptibly m the 
2nd hour, became nuximal in 4 to S hours, then fell 
graduallv to its initial minimum in 12 to 16 hours 
The small differences noted in these tests between 
the concentrations of histidine and total imidazo e 
seem to preclude any considerable conversion 0 
L-histidine to intermediates containing the imi- 
dazole ring On the other hand, the differences 
between the increases in amino nitrogen found by 
assay and the increases attributable to histidine 
seem sufficient to warrant assuming either that 
histidine is converted into a metabolite whic 
retains the amino nitiogen, or that, under t m 
stimulus of the lustidine, amino nitrogen is pm 
duced from some other source The data seem 
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consistent with the theory that L-histidine is 
converted normally, at least in part, to glutamic 
acid Studies in progress involve further tests on 
L-histidine and similar tests on D-histidine 
Dietary influence on the amino acid compo- 
sition of proteins Feank A Csonka From the 
Bureau of Human NutrUton and Home Econotmcs, 
igricuUural Research Admtmstratwn, United 
Slates Department of Agriculture, Washington 
It was previously shown that the cystine and 
methionine content of a hen’s egg may be increased 
by feeding a high protein casein diet (Csonka, 
Denton, and Rmgel J Biol Chem , 169 259 
[1947]) Both crystalline egg albumin and conal- 
bumm have been now prepared from individual 
eggs laid by hens fed different diets, and their 
cystine, methionine, and total nitrogen contents 
determined The results show that the ammo acid 
composition of these proteins is influenced by the 
hen's diet It was also found that the nitrogen con- 
tent of the crystalline albumin obtained from eggs 
produced by hens fed high protein diets was higher 
than that produced on low protein diets The 
conalbumin of eggs produced by hens fed a high 
protein soybean diet contained a higher mtrogen 
content than when fed at a lower protein level 
The lowest nitrogen content was observed when 
the eggs were produced on a high protein casein 
diet The cystine and methionine percentages in 
both egg white proteins were not constant, and 
significant differences were obsened depending 
on the dietary regimen The cystine and methi- 
onine contents of the crystalline albuimn were 
consistently higher in the samples prepared from 
eggs laid by the same hens fed a low protein diet as 
compared with those receiving the high protein 
casein diets V significant drop in methionine 
percentages occurred in both egg albumin and 
conalbumin when the diet was clianged from low 
to high protein soybean diet 
Critique of methods for determination of nbo- 
flaiin in urine Elmer De Ritter (by invitation), 
Mvna E Moore (by invitation), Erich Hiksch- 
nniio (by invitation), and Saul H Rubin ^ u- 
Irtlton Laboratories, Hoffmann-La Roche, Inc , 
\ Utley, N J Riboflavin assays bj several fluori- 
metriL and microbiological procedures have been 
compared for huiiun urines, ranging in content 
from high to vanishingly small amounts The recent 
fluorimctnc method of Slater and Morell (Biochcni 
J , to, t)4l, 1946) yielded slightly lower results for 
normal urines tluii a Florisil adsorption procedure, 
which, in turn, gave lower values than the double 
reduction method previously reported from this 
liboratory (Ind Eiig Clieiii , Vn.il Ed , 17, 136, 
1915) However, the differences between the 
Slater Morell values and those obtained by the 
other fluorimctnc methods were much smaller 
tluii those found by Morell and Slater (Biochcin 


J , 40, 652, 1946) with similar methods This better 
agreement was due to the fact that the present 
modifications of the Florisil and double reduction 
procedures included a permanganate treatment in 
both cases and the use of a minimal amount of 
hydrosulfite for blank determinations in the double 
reduction procedure Microbiological assays, even 
those calculated by the slope ratio method, were 
less reproducible than fluonmetric assays, ranging 
betw een the Slater-Morell and the Florisil values 
High levels of urea in association with normal 
riboflavin levels caused slight lowering of titri- 
metric microbiological values, but did not affect 
the turbidimetric measurements High urea/ 
riboflavin ratios in foir-riboflavin urines, collected 
during total intravenous feeding of protein hy- 
drolysates (Fed Proc , 6, 2S7, 1947), led to serious 
errors in titnmetrio assays For this reason, as 
well as for speed and convenience, turbidunetnc 
measurement is preferred for the assay of urine 
The breakdown of free and combined adeno- 
sine-5-phosphaf e (AdPh) in intact human erythro- 
cytes Zvchabias Dische Department of Bio- 
chemistry, College of Physicians and Surgeons, 
Columbia L niversity. New York In washed human 
ery tbrocytes kept for 15 minutes at 37° in presence 

of — NaF, “ Na bromo acetate and glucose -ATP 
40 100 

disappears completely while glucose is phosphory 
lated to hevosediphosphate and AdPh is formed 
If these erythrocytes are kept for 6 days at 0° 
50-S0% of AdPh disappears and simultaneously 
hevosediphosphate and triosephosphate are formed 
Their amount accounts for about 60% of disap 
peanng ribose When erythrocytes are treated in 
the same way without addition of glucose some 
adenylpyrophosphate remains inside cells during 
all the time of the experiment VdPh disappears, 
though less than in presence of glucose Hexose- 
diphospbate -1- triosephosphate account now for up 
to 100% of disappearing pentose iCo sigmficant 
amounts of hexosemonophosphate were found in 
either type of experiment These findings suggest, 
that in human ery throcytes VdPh is split in triose- 
pliosphate and a dicarbon compound The latter is 
sy iithesized in presence of ATP to hexosediphos- 
phate In experiments without addition of glucose 
the breakdown of AdPh is accompamed by its 
enzymatic liberation from the coenzymefraction 
This was recognized by determining free VdPh 
and that in coenzynics by the orcinol method 
according to Dische and Schwartz making readings 

after 3' and 20' heating is 1 22 for VdPh 

3 value 

and 2 25 for coenzynics Every ribosephosphate 
molecule breaking dow n in ery throcytes seems to 
pass finally the stage of triosephosphate 
The effect of thyroidectomy and of thiouracil 
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on cytochrome c metabolism and liver regener- 
ation David L Duabkin Dcpl of Physiological 
Cheimslry, Graduate School of Medicine, Univ of 
Pennsylvania, Philadelphia The experiments to 
be reported have disclosed an apparently signifi- 
cant influence of the thyroid gland on the cyto- 
chrome c content of all tissues, an effect whieli 
suggests a mechanism whereby thyroxine helps 
regulate the oxygen consumption of tissues and the 
w hole body 

Adult rats of avenge starting weight of 200 gm 
were used, and were maintained on a vitamin 
supplemented, high (31%) protein diet In the 
completely thyroidectoinmcd animals, liver lobec- 
tomy was performed 35 days after thy roidectoiny , 
and the experiments were terminated 1 1 days later 
In the thiouracil studies, 50 mgni of the drug were 
administered daily in a measured quantity of the 
diet for a period of 45 days before either sacrifice 
or liver lobectomy C\ tochromc c, water, and 
ribose and desoxyribose nucleie acids were de- 
termined 111 liver before and after regeneration, 
and cytochrome c and water content w ere nit isurtd 
also in kidney cortex, heart and skeletal iiiustlt 
terminally Thyroidectomy induced a striking 
reduction in total body cy tochroint c, reflected in 
the concentration of the pigmont in iiidiiiduil 
organs and tissues The dccroist in c\ tochromc c 
was about twice as great in skeletal muscle is in 
liver (41 against 22% reduction), withinttriiicdiatc 
decreased values in heart and kidney cortex In the 
thyroidectomized rats, liver regeneration was not 
strikingly interfered with, although it was of 
smaller magnitude tluii iiormalh The adminis 
tration of thiouracil produced a reduction in the 
-ytochrome r of tissues of similar iiugmtudc as 
after complete thy roidectoiny 

The anti-ulcer activity of aluminum dihydrox- 
yaminoacetate. R L Drier (by invitation), 
J Katz (by invitation), W D Paul (by invi- 
tation), and J I Rocth Deparlmcnls of Dw- 
rhenustry and Internal Medicine, College of Med- 
icine, State Univeisity of Iowa, Iowa City The 
anti-ulcer activity of aluminum dihydroxyainiiio 
acetate (\DA) has been investigated in rats with 
ligated pylorus The animals, of both sexes, ranged 
111 w eight from 150 to 300 gm and w ere maintained 
on a stock ration Piior to pydoric ligation all an- 
imals were starved 72 hr with free access to watei 
The ligation was performed under light ether 
anaesthesia, recovery from this procedure was 
prompt and satisfactory The excised stomachs of 
lats given 2 cc of N/lOO HCl, H.O or 0 9% NaCl 
by mouth immediately after the ligation con- 
sistently exhibited ulceration when examined 
6 hr latei A number of animals received 240 
mgm of ADA in the 2 cc of HCl, H-O or NaCl 
Excision and examination of the stomach was 
was performed 6 hr after the above treatment 


The volume of the gastric contents, free and total 
acidity, pH, and peptic activity was determined 
111 all cases Results of these experiments show that 
III the absence of ADA animals uniformly suffered 
erosion or ulceration of a more or less severe degree 
In tins respect, no difference could be found in the 
nature or quantity of ulceration produced by either 
HCl, II 0, or NaCl In the presence of ADA the 
iiieideiiee of erosion and ulceration was markedly 
reduced No correlation could be established 
between degree of ulceration and cither free or 
total acidity or peptic activity 

Dimcthylthctin as a methylator of homocys- 
teine Jacob W Dubnoif and Hlnrv Borsook 
Wtlliutn G Kcrckhoff I aboratones of the Biological 
Sciences, California Instilulc of Technology, 
Pasadena, California V partially purified enzyme 
has been isolated from the liver and kidney of the 
rat, guinea pig, and hog, w Inch transfers one methyl 
group from diniethvlthetin to homocysteine In 
whole liver homogenate diniethy Ithetin is 6 times 
us effeetiie as betaine and 60 times aS elTcctiveas 
choline in methionine formation The dimethyl 
thetiii transniethylase is distinguished from the 
eholiiic transmethy lase by its stability to dialysis 
iiid from the betaine transmethy lase by its sta 
bility at pH 1 7 

Structual investigation of hydroxyaspergillic 
acid, an antibiotic substance produced by 
asperHilltts flavus James D Dutciier, 0 
WisTHiSTi INER aiid V E 0 Menzel (by in 
vitatioii) Division of Organic Chemistry, Squibb 
Instilulc for Medical Research, N^ew Brunsicid, 
lY J Under certain conditions of grow th, Isper 
gillus Jlavus produecs, not aspergillic acid, 
Ci-HjoN.O-, but hydroxy aspergillic acid, Ci H o 
N-Oj, whieh is much less antibicterial Subse 
quent to the ebtablishmeiit of the structure of 
ispergillic aeid as 1-hy droxy -3,6 di-sec-butyl pyra 
zone 2 [J Biol Cheiii . 171, 321, 339 (1947)1 we 
Im'e investigated the strueture of hydroxyasper 
gillie acid Both eompounds are hy droxamic acids 
ns shown by' the ferric chloride color test and 
formation of a ehaiaetenstic copper salt Hydroxy 
aspergillic aeid can also be reduced by hydrazine 
to the neutral desoxyhx droxy aspergillic acid 
Evidence that the carbon and nitrogen skeleton is 
the same in both compounds was obtained b\ 
sodium and alcohol i eduction to comparable piper 
azine derivatives The indifference of hydroxy 
aspergillic acid towards diazoiuum touphng md 
bromination suggested, at first, that the additions 
oxygen atom occupied position 5 of the py'rizine 
ring, but subsequent reactions failed to verify this 
hypothesis Hy'driodic acid i eduction caused the 
elimination of the elements of H-0 w ith the for 
Illation of a product containing a non-cy clic doub e 
bond, and heating with strong phosphoric acid 
similarly led to a dehy dro-product The nios 
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hkcly structures therefore were those m which 
the additional hj dro\jl group occupied the tertiary 
position of one or the other of the secondarj butyl 
side chains Confirmation of the nature of the 
dehydro compounds has been achieved by re- 
duction to products identical with reduction 
products of aspergilhcacid, but the precise location 
of the hj droNj 1 group has not been established j et 
However, the formulation which places it in the 
side chain situated at position 6 is favored 
Measurement and study of immune precip- 
itates by means of ultraviolet absorption spectro- 
scopy Herman N Eisev and Mbert S Keston 
(introduced by Robert C Wi.rner) Deparl- 
nients of Medicmc and Chemistry, Veto York 
Unaersity College of 'Medicine Ultraviolet ab- 
sorption spectroscopy of specific precipitates 
furnishes an accurate, sensitive method for the 
quantitative measurement of serum antibody 
levels The capsular polysaccharide of pneumo- 
coccus type V and rabbit pneumococcus type V 
antiserum gave a precipitate whose absorption 
spectrum was that of the antibody protein This 
spectrum was found not to change over a broad 
lange of the precipitin curve However, when a 
protein antigen (bovine serum albumin) was used 
with homologous rabbit antiserum, the immune 
precipitates showed changes in the absorption 
spectra in different regions of the precipitin curve 
consistent with the expected variations in the 
antigen antibody composition of the precipitates 
Vnalysis of spectral data offers, within limits, an 
opportunity to determine the composition of those 
ininiuiie precipitates whose components have 
significant and different absorption spectra 

Immunochemical studies with proteins labelled 
with trace amounts of radioactive iodine Her- 
mxnN Eisen and Aebert S Keston (introduced 
by Robert C W vkner) Departmcnls of Medicine 
and Chemistry, New York Unnersity College of 
Medicine Proteins were labelled with I“‘ by 
direct lodination The amount of iodine involved 
w as extremely" small yet highly radioactive prepa- 
ntions w ere obtained In these preparations only 
an occasional protein molecule was tagged with 
radioactive iodine The label was stable, and 
antisera against the native protein seemed unable 
to distinguish between labeled and uiilabelled 
protein Labelling of protein was also earned out by 
coupling witli p I'*i phenvlduzonium chloride 
The preparations so obtained also retained specifi- 
city Iloweior, part of the libel dissociated from 
the protein o\or a period of weeks Both types of 
labelled protein proxed capable of being used as 
sensitne indicators in the determination of scrum 
prccipituis 

Mciabolism of cerebral cortex from different 
areas and larious animals and from epileptic 
patients K V C Llliott Montreal \ eurological 


Institute, McGill Unaersity The Oa uptake rate 
of slices of cerebral cortex from various animals 
ranging in size from mouse to man is roughly in- 
versely proportional to the tenth root of the com- 
mon body weight of the individual of the species^ 
Though the rate vanes with the composition of the 
suspending medium, the same relation holds in 
different media Within a species, the rate does not 
vary greatly or consistently with the size of the 
individual Slices from different areas of the cortex 
respire at appreciably different rates, particularly 
dorsal areas respire more actively than lateral m 
all animals studied Usually the second slice re- 
spires somewhat more rapidly than the surface 
slice Active aerobic gly colysis, usually falling off 
fairly rapidly, occurs in brain slices from all species 
if the metabolism is studied immediately after 
introduction of the slices into ringer bicarbonate 
medium With isotonic suspensions aerobic gly- 
colysis 18 not appreciable 
The relative rates of oxygen uptake, carbon 
dioxide evolution, aerobic glycolysis, and anaerobic 
glycolysis in the presence of the optimal amount of 
pyruvate, were the same in isotonic suspensions 
and slices from all the normal animals studied 
Focal epileptogenic human brain tissue, excised 
for therapeutic purposes by Dr Wilder Penfield, 
respired, on the average, at the rate expected from 
the results on normal animals Relatively high 
anaerobic glycolysis occurred with suspensions 
of all the human samples but it is not certain 
whether this is related to the epileptic process 
The quantitative estimation of steroid alcohols 
Lewis L Engbe, Helen R Patterson and 
HiuiEGABD Wilson (introduced by A Baird 
Hastings) Medical Laboratories of the Collis 
P Huntington Memorial Hospital of Harvard 
Unaersity, at the Massachusetts General Hos- 
pital, Boston, Massachusetts and the Depart- 
ment of Biological Chemistry, Harvard Medical 
School, Boston, Massachusetts Studies of the 
intermediary metabolism of the steroid hormones 
hax e been liarapercd by the absence of a simple and 
relatively specific method for the estimation of 
steroid alcohols in urinary extracts In an effort 
to devise such a method it was found that hemi 
3 5 dinitrophthalates of steroid alcohols develop a 
color suitable for analytical purposes upon treat- 
ment with methanolic potassium hydroxide 
Pure steroid alcohols were treated with excess 
3,5 dimtrophthalic anhydride in pyridine solu- 
tion Vftcr dilution of the reaction mixture with 
hydrochloric acid the half esters which were 
quantitatively formed were extracted with ether, 
washed and tninsfcrrod to methanol For analysis, 
aliquots were diluted with methanol andSX meth- 
aiiolic potassium hy droxido so tluat the final potas- 
sium hy droxide concentration was 1 5 A The color 
developed showed nminial absorption at 510 mp 
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and adherence to Beer’s Law in the range 0 5- 
1 5 a M of estei, jno\idod leidings were made 
5-15 minutes iflei mixing the icagents Vt higlier 
alkili eoncenti itioiis siiisilivitj was iiicrcabcd but 
moie rapid fading was ciicouiiti led Ao sigiiificiiiit 
eolor was developed 1)\ 3,5 dinitroiihthilie and 
in 1 5 N metiianolu potassium hydroxide The 
absorption speeli i, ixtiiiition (otfhiuiits uid 
variation of cxtinttion eotflieicnts witli ilkali 
concentration were similar for ill of the compounds 
thus far studied I’reliniinai \ usiilts iiidie ite 
that this method max be ijiplud to the estimation 
of alcohols in uriimij extricts 
Influence of pol>h>dric alcohols on the clotting 
of fibrinogen Jons D Fi iinx andSiDNLx Sun xiw 
(by invitation) Dcpailincnl of Chcimslry, ( hii< of 
Wisconsin When i (ibiin elot is formed from 
solutions of bovine fibiiiiogeii and thrombin, its 
properties and structure depend markcdlx (is in 
the e ise of hunun fibrin) on the ])II,ioni( strength, 
and other conditions \t pll 0 3 in 0 15 M \ iCl, i 
“coirse” clot (oiiique, n lelil^ nerguiiig) is 
formed The coarseness of structure, ismeisurcd 
by opacitx , is piofoundlx itTeetcd bv sni ill epi inti 
ties (1 to 0 %) of hx elroxx 1 eompouiiels rtlonohxelrie 
alcohols (ethxl, butxl) ineicise opicitx slightlx , 
compounels with 2 to 0 iijdroxjis deereise opie- 
ity, compounds with mxnj hydroxxls (poljxinxl 
alcohol starch) increase op leit} The eoncentn- 
tions in moles OH per liter rceiuircd to elecreaso 
clot opacity to a given xaluc provide a meisurc of 
comparative cffcctixcness glycerol and mannitol, 

1 6 , 2-methyl, 2, 1 pintanciliol inel pentaerj thritol, 
0 5, tetramethylene gljcol, 0 25, hexamcthxlenc 
glycol 0 2 , pentame thx Icnc gl j col 0 1 \.ll of these 
substances prolong the clotting time Tliej do not 
affect thrombin actix'itx Thex have no u reversible 
effect on the fibrinogen , w hen introduced and then 
removed b} dial} sis befoie clotting, thex cause no 
altciation of clot structuie 
These results indicate an interaction between 
fibiinogen and polvh}dnc alcohols xxhich depends 
critically on the spacing between hydioxxl groups 
The interaction increases in the order 0 < 1 < 2 
< 4 < 3,xvhere the numbers denote the numbei of 
carbon atoms betw'een carbons bearing hx droxx Is 
The quinoid stage of tyrosine metabolism 
Elia H Fishbehc Biochemical Laboialoiy of 
Beth Israel Hospital, Neiv York City It has le- 
cently been shoxx n that benzoquinone acetic acid, 
a substance capable of in vitro and in viio met 
hemoglobin formation in subjects show mg evidence 
of vitamin-C depletion It is an obligate inter- 
mediate in the noimal catabolism of tyiosine ind 
its existence in the blood can be demonstrated b} 
a characteristic absoiption spectium in the ultra- 
violet In certain subjects xvhere the tyrosine 
metabolism is interrupted at the quinoid stage, the 
'amount of benzoquinone acetic acid excreted in 


the urine laii In dittniiined quantitative!} bj 
titrating witli thiosulfate the amount of I re 
leased bx the quiiioiie from an acidified solution 
of Jxl I sing this xahit in conjunction with the 
dciisilx of tilt u V absorption spectrum of this 
urine it beiomes jHissible I)} ippropriatc dilution 
to dettrinine tiu (oiu i ntratioii of benzoquinone 
acctii leid in tin blood The concentration of 
BQ V III the blood IS (onsfant in the normal or 
ganism We liavi eneountered in irked deviations 
only 111 those conditions in which some abnormahtx 
of liver function may be clinirally demonstrated or 
experiment illy iiiduicd 

Blood plasma anti-glucuronidase activitj Win 
nxxi 11 I'isiixivN, Kijiir I Aitxian (by in 
citation) and BuLi Siiiisr.ni (by invitation) 
I)t IHirlini nts of Sttryenj and Biochemistry, Lni 
tersity of ChiLiujo, Chiciiyo, III ^ Glucuronidase 
ictixiLy IS strongly inhibited in the presence of 
iintrtated or boiled niimmabaii blood plasma or 
s( rum Only a sliglit decline in inhibitory activity 
IS ol screed with jil ism i dilutions cr 1 to 5 or 10 
With grcitir jihesm i dilutions the inhibitorx 
aitixitx diminishes more markedly, although 
demoiistr ible cffcits ire still cxidcnt at 1 to 100 
dilution The aetixitx of several other enzymes is 
not iffectcd by boiled pi isina suggesting a measure 
of specificity to the glueiironidase inhibiting 
printiple Body tissues cont tin very much le'S 
glucuromd ise inhibitor ictixity tlian blood ^erx 
frequently also, gluciironidasi activity is inhibited 
in the presence of urine iltliough here much of the 
inhibition dis.ippears iftcr dialysis In plasma, 
glucuromd isc inhibiting power is only slightly 
affcelcd by duly sis cither before or after 
boiling IIowi xer, xxhen icidified plasma is boiled, 
the inhibiting activitx is removed xxith the pro 

cipit itcd protein From these observations it would 

appear tint plasma glueuionid esc inhibition neax 
be ipropcitx of a large, heat st ible, non dialyzible 
molecule It is proposed tint the glucuronidase 
inhibition of blood plasma may be due to an anti 
ciuymie which possibly max pliv a role in the 
regulation of tissue glucuronidase activitx 
Alkaline phosphatase activity of intestma 
lymph of the rat Eumce V Flock and Jesse L 

Bollvian Mayo Foundation, Rochester, Hiiinesola 
The intestinal mucosa has been considered as a 
jiossible source of the alkaline phosphatase o 
plasma largely owing to its high content of phos 
phatasc and the observation of a decrease in plasma 
phosphatase following fasting and an increase 
after certain meals Analysis of the intcstina 
lymipli piovides nioic direct evidence for t is 
function of the intestinal mucosa 

The intestinal lymphatics of rats were cannu 
lated with polyvinyl plastic tubing A con ro 
sample of lymph was collected overmght, 
given by stomach tube, and the lymph collec e 
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coatiauously 'iaalysis of the lymph collected a as 
made at the 2nd, 4th, 6th, 12th, and 24th hours 
Follon ing a fat-frcc meal the alkaline phosphatase 
activity of the lymph increased 3 to 6 times the 
control values by the 6th hour and remained high 
through the 12th hour after which the activity 
returned to the original value Follon ing a similar 
meal to which fat had been added the phosphatase 
activity was sinular to that obtained with the fat- 
free meal alone The phosphatase activity of plasma 
collected from fed rats after 2 days of lymph drain- 
age was as low as that in normal rats fasted for this 
period of time 

Brain proteins isolation of a birefnngent 
liponucleoprotein Jordi Folch and L L Uzmvn 
(by invitation) McLean Hospilal, Waierley, 
Mass , and Uariard Medical School Brain tissue is 
treated with a 4 1 mivture of ether CHjOH and 
then with ether at — 15° The residue is extracted 
with water which is changed every few hours Ex- 
tracts are cleared by 12,000 rpm centrifugation, 
brought to pH 8, then to 4 5, precipitate (A) that 
forma collected, and the filtrate § saturated with 
(MHj) SOi Any precipitate that forms is dialyzed 
and lyophilized (B) Material B is obtained only 
during the first 12 hours of extraction w hile A is 
obtained even after 4S hours B is a protein, free 
of P and lipids A is a liponucleoprotein It is in- 
soluble at pH 4 5 and soluble at higher and lower 
pH It contains 35 per cent hpids and I 1 per cent 
P Lipids are firmly bound (prolonged boiling w ith 
CHiOH CHClj being required for their removal) 
and are found to be a mixture of phosphatides and 
carbohydrate containing lipids The lipid free 
material contains 0 72 per cent P (it accounts for 
half of the brain protein P) and purines w ith the 

— ratio of a nuclcoprotein Ultraviolet absorp- 
tion spectrum of a solution of the isolated purines 
13 almost identical with that of an equimolar solu- 
tion of guanine and idenine of same concentration 
The hixinuclcoportein is birefnngent and its X ray 
pattern (Dr Bear, MIT) shows a degree of order 
consistent with crystalline structure 

Fractionation of scrum cholesterol J C FoRnts 
and Willi vu B Porter (by invitation) Depis of 
Bwcheiiitstry and Medicine Medical College of 
Virginia, Richmond, Virginia Experimental data 
Will be presented showing that when normal blood 
serum, dried in \acuo from a frozen state, is ex- 
tracted witli chloroform at about 5°C a small but 
const lilt percentage of the total cholesterol is 
oxtricted This fraction in the case of 20 normal 
individuals \ aried fromaround 7 to IS^, the major 
ity being between 10 and 13% On the other hand 
the extractable cholesterol of the scrum of patients 
with the nephrotic sindrome with nurked hyper- 
cholestcrolemi i w is \ cry high, being in some cases 
w ell 01 er OO^ D it i w ill also be presented on other 


clinical conditions as well as on rabbits rendered 
hypcrcholesterolemic by means of a high choles- 
terol diet 

Concerning the mechanism of interaction of 
egg white trypsin inhibitor and trypsin Heinz 
Fraenrel CoMiAT, R S Bei'J (by invitation), 
and Hixs Lineweaxer iVeslcrn Regional Re- 
search Lahoratory, ilbany, Cahf Bureau of Agri- 
cultural and Industrial Chemistry, Agricultural 
Research Adminislralton, V S Deparlmeni of 
Ignculliire The trypsin inhibitor of egg white 
was recently identified as native ovomucoid (Hans 
Lineweaver and C W Murray', J Biol Chem , 
in press) Unpublished results from this Labora- 
tory show that, in contrast to other trypsin in- 
hibitors, oiomucoid has weak to no action on other 
proteoly tic enzy’mes Because of this specificity', 
the mode of interaction of trypsin and ovomucoid 
appears of particular interest The chemistry of 
this interaction has been studied through the prep- 
aration of derivatives of both, proteins 

The main results were (a) Acetylation of most 
of the amino groups inactivated neither the in- 
hibitor nor trypsin But acetylated try'psin was no 
longer susceptible to inhibition by ovomucoid or its 
acetvl derivative (b) In contrast to ammo groups, 
most carboxyl, phenolic, guamdyl, and hydroxy] 
groups in ovomucoid appeared essential for its 
inhibiting action (c) The jirotcoly tic activity of 
trypsin was independent of its most reactive car- 
boxyl and phenolic groups, but depended upon the 
integrity of anude, guamdyl, hydroxyl, and indole 
groups Thus It appears that trypsin combines with 
the substrate through groups other than amino, but 
combines through its amino groups with the acid 
groups of the inhibitor Other groups in both pro- 
teins probably perform important secondary func- 
tions in stabilizing the primary lomc combination, 
Limited kinetic studies indicate that inhibition 
of trypsin by ovomucoid is of the noncompetitive 
type, in agreement with the chemical indications 
that the substrate and inhibitor combine with 
different active groups of trypsin 

Oxidation-coupled phosphate exchanges in the 
acid-insoluble esters of cell-free liver prepara- 
tions Morris E Friedrix (by invitation) and 
Albert L Leumnger Departments of Bio 
chemistry and Surgery, Vnuersily of Chicago, 
Chicago Esterification of inorganic phosphate 
coupled to the oxidation of malate fakes place in 
properly supplemented suspensions of particulate 
material from rat liver, as demonstrated by rapid 
incorporation of inorganic phosphate (labelled 
with P^) into the acid soluble csterified fraction 
In order to determine whether the oxidation 
coupled esterification of phospliate m the acid- 
solublc fraction is functionally related to phosphate 
cxcliaugcs in the acid-insolublo esters, we have 
studied P” distribution m the latter following 
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aerobic incubation of the suspcnaiona in the prea- 
ence of 1 malito, ATP, KCl, inorganic 

phosphate labelled with Pj , and glyc 3 'lgl>cino 
buffer After extraction of acid ayluble jihoaphatc 
the acid-insoluble P w la aeparated into phoapho- 
lipid, nuclein acid and an unidentified P eontaining 
residue (“phosphoprotein”) bj the method of 
Schneider (J Biol Chcni , IGl, 29J (1915)) 'Ihe 
nucleic acid fraction was further separated into 
ribo and desoxyribo nucleie acid fractions The 
specific radioactivitj of c ich fraction was deter 
mined The acid insoluble P showed a much lower 
rate of turnovci than the and soluble P, eompir 
able to that observed in the int let liver Vll three 
acid-insolublc P fractions showed ineorporatioii of 
P^"" Desoxynbonueleie and showed no aignifiiant 
radioactivity although the two nueleie aeiela are* 
present in roughlj ce[ual amounts in the auaiien- 
sion The high specific letiviti of the “phoapho 
protein” fraction suggests in active metabolic 
role for the unidentified esters present 
Conversion of protein to glucose in vitamin 
deficiencies Ou\in H Gviiillu and Pvei 
Bartlett (by invitationl Henry I'oid Hospital, 
Detroit The relationship between glucosuna and 
vitamin deficicncj in experimciital pincreatic 
diabetes ma^ be complieated bj the fact that inter- 
ference with formation of gljcogcn or fat, or with 
oxidation, would increase glucosuna, while slower 
absorption or diminished glueogcnesis from protein 
would decrease it (Endocrinologj 39 239,1910) To 
study glucogenesis from protein separately, D N 
ratios were determined in dogs during various 
deficiencies The animals received a purified, 
carbohydrate-free diet high in vitamin-free easeiii, 
and were phlorhizimzed after depletion of one 
vitamin D N ratios were determined for 4 dajs 
during the deficiency, and for several days after 
supplying the missing vitamin Ratios before uid 
after deficien6y could thus be compared in the same 
animal Two dogs depleted of thiamine for 25 and 
27 days respectively showed average ratios of 3 20 
and 3 27 , after terminating the deficiency the aver- 
age ratios were 3 34 and 3 54 In dogs depleted of 
riboflavin for 51 and 55 days, the average ratios 
were 3 26 and 2 95, after administering this vitamin 
the average ratio in the first animal was 3 13 
Results in pyndoxine deficiency have been re- 
ported in another connection (Fed Proc 0 236, 
1947) In all experiments the characteristic effects 
of deficiency were present and responded dram iti- 
cally to administiation of the missing vitamin 
None of the ratios observed during deficiencies 
were strikingly different from values obtained with 
casein by other observers, and the increases in the 
ratios after terminating deficiencies of thiamine 
and pyndoxine w ere not decisive ' 

Studies on glycolysis of mouse lymphosarcoma 
Helena Gilder (introduced by Vincent du 


\t<.si inn), Miriox H Wh^on (by invitation), 
JohisvvM Lh (by' invitation) Department oj 
Hiochcmntry, Cornell Uniitrsily Medical College, 
\civ)urK, V } Aerobic and anaerobic glycolysis 
of the Gardner ly mpliosareoma eells have been 
studied in the Warburg manometer Vs is eliarac 
teristie of tumor tissue tlie lymphosareoma cells 
h ivi a high aerobie and inaerobie glycolysis when 
optimal glucose and biearbon ite eoneentrations are 
present Comparative studies of the effectiveness 
of other substrates in lieu of glucose suggest that 
the metabolie pathwiii for lactic leid production 
in the cells studied may not hi identieal with thif 
I'mden-Meierhof Con metabolie pathway demon 
strited in muscle and in \east These studies indi 
cate siibst intially detreased glycolysis when 
cert tin jihosphory luted carbohydrates are sub 
stituted for glucose 

iTactionalion of lymphoid tissues Lrl.ixd C 
Gjfsbisf. (introduced by Viired Chanutix) 
Ihochcmical Laboratory, Uniiersity of Virginia 
Cilf thymus and mouse thymomas were frac 
tionitedby utili/ing the low temperature ethanol 
procedures intordueed by Cohn and associates 
The stroma, lymphocytes and the saline soluble 
components were lirst separated and each was 
subjected to fractionation The nucleic acid dis 
tribution for the lanous fractions was determined 
by spectrophotomctrie and chemical analyses V 
iiuelcH) prolein-rich fraction was obtained from the 
stroma Three fractions were obtained from 
ly mphocy te nuclei , tw o distinctly different nucleo 
jirotcins and a nucleic acid-free protein were pre 
cipit ited The saline soluble components were 
scparited into 4 fractions They were characterized 
as follows The largest fraction obtained by iso 
electric precipitation contained nucleic acid, two 
fractions w ere free of nucleic acid and the remain 
ing precipitate was rich in hpides Using the same 
fractionating procedures of thymus and thymomas, 
a number of differences in the ty pes of precipitates 
were noted These phenomona will be discussed 
Rate of C‘^0. excretion following intrapentoneal 
administration of isotopic bicarbonate and ace- 
tate R Gordon Gould, (by invitation, I M 
Rosenberg, (by invitation), Marott SineXj 
(by invitation), and A Baird Hxstings Dept of 
Biological Chemistry, Harvard Medical School, 
Boston, Mass Fasted rats were injected with C" 
labeled bicarbonate in amounts of less than one 
milligiam and the respiratory excretion of C“0. 
followed for 4-6 hours The results permit calcula 
tion of the specific activity of respiratory' C 
(and therefore of blood bicarbonate) and its varia 
tion with time, as well as the extent of excrebon 
of the C» The specific activity of respiratory CO 
reached a maximum value within 10 minutes after 
injection and then decreased exponentially' or 
approximately' an hour, at a rate corresponc mg 
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to a decrease in value of 50% in 16 minutes At 
about 80-100 minutes the rate of decrease changed 
to a considerably slower one Carboxyl-labeled 
acetate of high specific activity was administered 
in small dosage in the same manner and half of the 
C“ was recovered as respiratory CO within 40-50 
minutes The specific activity attained its niaxi- 
nium value in 15-25 minutes, it then decreased 
exponentially during the subsequent 2 hours, but 
at a slower rate than the initial rate observed 
following isotopic bicarbonate administration 
Carboxyl labeled succinate was also studied and 
the results, which were in contrast to those ob- 
tained w'lth acetate, w ill be presented The extent 
of excretion during the experimental period was 
over 90% for bicarbonate and somewhat less for 
acetate 

Xanthurenic acid excretion in pyridoxine de- 
ficient rhesus monkeys Lons D Gheevherg 
andJA-MEsF Rinehart (by invitation) Divisions 
of Pathology and Pharmacology, Unnersity of 
California Medical School, San Francisco Using 
the method of Miller and Baumann (J Biol Cheni 
157, 551, 1946) the quantitative excretion of 
xanthurenic acid was followed in 7 pvndoune de- 
ficient rhesus monkeys on the diet and supple- 
ments previously described (Fed Proc 5 222, 
1946) Estimations of the xanthurenic acid elim- 
inated in urine were made before and after the 
administration of 0 5-1 0 gram doses of Dl- or L- 
trvptophane per os Four animals w ere studied in 
this manner before and after withdrawal of vifa- 
iniu Bj from the diet, so that the\ could serve as 
their ow n controls On a good intake of the vitamin 
onU small quantities (apparent xanthurenic acid 
1 5-3 0 mg ) of substances reacting with the FeClj 
reagent were excreted before or after the adminis- 
tration of tryptophane Those values probably 
represent compounds other tlian xanthurenic acid 
since this reagent reacts with pheny Ipy ruvic acid 
and most likely with other alphaketo acids As 
early as 18 day s after w ithholdiiig py ridoxine, there 
occurred marked increases in the xanthurenic acid 
excretion following the feeding of tryptophane 
How ever, only a small portion of the total test dose 
of tryptophane was excreted as the chroniogcnic 
compound, for example, the axerage excretion ex- 
pressed IS per cent of the test dose is 2 1 with 0 5 
grim D1-, 3 0 with 10 gram DL , and 3 S with 0 5 
grim L-try ptophane The urine specimens of mod- 
critcly or severely deficient nionkevs were usually 
lolored green and the intensitv of the color was 
inircisod bv the addition of ferric chloride 
Partial purification of cathepsin II from swine 
kidney Hi emit R Gutmvnx (bv invitation) 
and Josini S rncTox Dept of Physiological 
Chemistry, i ale I niursity \ew Haisii Vqueous 
extnetsof swine kidncv contain i wide variety of 
pniltolytic enzymes In iddition to the endo 


peptidase (cathepsin II) which hydrolyzes ben- 
zoyl-L argimnanude, there are present sev eral 
exo and endopeptidases In the crude extract, the 
exopeptidase activity toward substrates such as 
gly cylgly cy Iglycine, L leucinamide, or carboben- 
zoxjglycyl-L-phenylalamne exceeds the activity 
of Cathepsin II A purification procedure has been 
devised for Cathepsin II which permits the elim- 
ination of the known exopeptidases and the other 
endopeptidases for which synthetic substrates are 
available This procedure involves fractional pre- 
cipitation with ammonium sulfate, dialysis against 
distilled water, precipitation with yeast nucleic 
acid, selective extraction of the protein nucleate, 
and finally , fractional precipitation vnth am- 
monium sulfate The purified enzy me hydroly zes, 
in addition to beuzoyl-L arginmamide, gelatin, 
denatured hemoglobin, and salmine As in the case 
of the synthetic substrate, the digestion of the 
proteins is favored by the presence of cysteine 
When purified cathepsin II is partially inactivated 
by heat, the rate of cleavage of benzoyl L arginin- 
aniide, gelatin, and salmine is decreased to about 
the same extent This result supports the view 
that the endopeptidase activity of Cathepsin II 
13 associated with a protein splitting enzyme 
Further observations concerning antithiamine 
activity in plants J R HweandP H Weswig 
(by invitation) Oregon Agricultural Experiment 
Station, Corvallis, Oregon Our previously an- 
nounced studies (Journal of Biological Chemistry, 
165, 737 and Federation Proceedings, 6, 408) dealing 
w ith thiamine deficiency induced in rats fed rations 
containing air dried bracken fern have been con- 
tinued and extended to related plant species 
Bracken fern rations, compounded from a single 
lot of fern show cd decreasing toxicities in the order 
of fresh fern, air dried fern fed in moist rations, and 
air and sun dried fern We have been unable to 
demonstrate any harmful effects to rats of rations 
containing as much as 40% of their dry matter as 
fresh fern steamed for 30 minutes Although some 
evidence of antithiamine activity in related plants 
lias been obtained, none so far tested have shown 
activity to equal that of bracken fern Chemical 
and microbiological assay procedures have raised 
numerous questions concerning their interpreta- 
tion in terms of animal performance The Melnick 
and Field procedure, as applied to XaCl extracts, 
seems to respond to a quick acting factor which 
possesses considerabk heat stability The thio- 
chronie and microbiological procedure h ive so far 
offered more promise of results directly applicable 
to animals 

An infrared and Vray study of polymorphism 
in 3-pregnen-3(d)OL-20-onc Willi viij Haines, 
Mvri P Goodwin, GEonoL Pish and Foil ) 
Miller (introduced bv \rvRviN H Kiizlncv) 
Research Laboratories, The L pjohn Company, 



158 


FJCDER VTIOV PIIOCLLDIXGS 


Kalamazoo, Michigan, and Division of Physical 
Chcmisli i), Uniicisily of Illinois, Urbann A 
preliminary report fiom this Iiiboi itor\ (piper 
presented at Meeting of Vnierienn Chenueal 
Society, New lork Citj', 1017) lias described the 
isohtionofS pregnen 3(/3)ol 20 one (pregnenolone) 
fiom hog testes Vlthough this natur d prodiu t u is 
readily identified bj its melting point, optic il 
rotation and the projici ties of itso\ime ilerieatiee, 
unexpected ditTcrcnccs were observed when its 
X-ray pow’der pattern and infrared absorption 
spectrum (Nujol mull) were compared with those 
obtained for a sample of synthetic pregnenolone 
However, the infrared speetra of chloroform solu 
tions of the two simples were identic il 'this be 
haxior suggested the existence of jioli niorpliie 
crjstals The present St udj was undert ikon is in 
ittempt to produce i simple of sjnthetic prig- 
nenolonc which had a erjstil form identical with 
that of the natural pioduit Since tlic litter hul 
been piepired by chioniatogr iplu over mignesium 
silicate-“Celite” mixtuies followed bi er\st dli/i- 
tion from absolute methanol, these techiiKiues were 
applied to a sample of sj nthetic iiregnciioloiii h i\ 
mg X ray pattern V and infrind mull spectrum I 
The first chromatogrim caused i conversion to in 
intermediate form, X ri\ pit tern B and infrared 
mull spectrum II Rechroniitogriphv of this 
material resulted in a form having X-rij pattern 
C and infrared mull spectrum III This fraction 
was spectroscopically identical with the natur il 
pregnenolone The melting points, optical rotations 
and infrared spectra in solution indicated the 
chemical identity of these three crjst il modific i 
tions 

The interrelationship of these cr 3 ^stal forms and 
their mode of interconversion arc considered The 
role of polymorphism in the identification of 
crystalline compounds is discussed 

The metabolism of parenterally administered 
amino acids I glycine Philip Handler, Henrx 
Kxviin (by invitation) and Jerome S Hinnis 
(b 3 invitation) Deparlmenls of Biochcmislry and 
Pediatrics, DuLe Univeisity School of Medicine, 
Dm ham, N C Glycine was administered intra- 
venously to female dogs, under dial anesthesia, 
at rates from 1 to 8 mg N/kilo/min Urine was 
collected constantly by catheter and blood samples 
obtained periodically All dogs died, in respiratory 
and renal failure, after 600-900 mg N/kilo had been 
administered, their survival time was roughly 
inversely porportional to the rate of adnunistration 
Samples of various organs were then removed, and 
frozen in acetone-COj Other dogs, which received 
0 4% NaCl 01 1 5% Na SO 4 solutions for equal 
peiiods, served as controls 

The “rate of utilization” was defined as cc ammo 
N administered — [a amino N excreted -p a ammo 
N in extracellulai fluid] /kilo/min and included 


ccllulir ac( umulatioii is well as oxidation, etc 
lilt in ixinuim ri>t of glycine “utihz ition” ras 
found to be 2 mg A/kilo/iiiin while the mavinium 
rite of urea formation under these conditions aas 
J 2 mg N/kilo/niiii \c( uimilation of a ammo k 
was most marked in liver iiid progressive^ less in 
kidney, heart and ski let d muscle Tins was cn 
lirely glycine iti iimiil ition since, in liver, there 
simultaneously oci urred i drop of 50-75% in the 
eaiieeiitration of otlur ammo acids measured by 
iiiitrobiologieal ast ly in tungstate filtrates The 
iilood eoiieeiitr ition of these iminoueids remained 
nlaliveU eonstint, but their urinary excretion 
iiiercascd 3-75 fold whin the blood ghcine con 
(iiitrition w IS III irkcdly elevated However, this 
exiretioii accouiitid lor no more thin 20% of the 
iniiiio aeids whith hid disappeared from Incr 
When glycine w is idmiiiistered at 1 nig X/kilo/ 
mm , for IS hours, uri i N formation exceeded 
glveme N adnimistratioii by about 20% This 
phi iiomeiioii md the dis-ipiie innce of liver ammo 
Kids ire thoiiglit to be relitcd to tlic specihc 
dviiaiiiie u tioii ol glyeiiie 

Conditions necessary for complete decarboxyla 
tion of pure t-lysme and L-tyrosine by ammo 
acid decarboxylases MiiiriNll Hvxkl Depart 
mint of Biochcmislry, L nnersily of Chicago 
Precise study 111 the \ m “sly ke-N till niinometric 
ippiratus of the yielil of CO 2 obtaincil from pure 
I ly sine or i -ty rosiiie w ith decarboxy lases prepared 
from Bacterium ctidauris or Streptococcus fecahs 
respeetiv ely , h is show 11 only 97 to 9S% of tlicoreti 
e d This yield of C Oj is iiiercased by removal of 
O. from the re le tioii iiiixture, or more conveniently 
iml cfTcctivcly , by the iddition of a Urge excesa 
of L leucine or dl iliiime Glyeme or cysteine 
alone is entirely inelTective although cysteine docs 
augment the elTect of leucine oral mine With 1000 
iiiicroniolb of dl il mine jilus 125 iiiicromols of 
cysteine in C 5 ml of re ictioii mixture, the yield of 
CO trom 5 to 20 iiiieromols of L lysine or L ty rosiiie 
is 99 5% 

Oui present mteipret ition is that the decarboxy 
lase prcparitions (eruile extracts of bacterial cells) 
contain some l imino leul oxidase, which oxidizes 
the L lysine 01 l t\ rosiiie to a slight extent (2 to 
3%) before decarboxy 1 ition is complete T c 
leueinc and alanine 111 iv act by preferential re 
action w itli the oxidase and consequent reniova 0 

O , or possibly bv competitive prevention of access 

of the lysine and tyrosine to the oxidase “kd e 
leucine or alanine with or without cy'steine has no 
effect on the decarboxylase-COj values of protein 
hy'drolysates, since here there is an excess of ot er 
ammo acids to tie up the oxidase Decarboxy asc 
CO 2 values for lysine and tyrosine on hydroly'sa ca 
of crystalline box’ine blood albumin agree 0 
within 1 part m 200 with those leported^by tn 
isotope dilution method 
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The effect of protein qualit> of previous intake 
on the consequences of acute starvation Robert 
A Habte (by invitation), Jou\ J Travers (b\ 
invitation) and Peter Sarich (bv invitation) 
(bj James B Allison) Research Lahoratorics, 
The Arlington Chemical Company, Yonkers, 1, Y 
Y In aninial feeding e\periments the common im- 
pression 13 that body w eights are intnnsicallj more 
accurate than food intake figures A review of phj - 
Biological considerations quicUj belies this im- 
pression An evploratory evpennient revealed that 
adult rats on a stock diet lost no appreciable 
amount of w eight during the first 2 hr follow ing the 
removal of food (In all evperiments there was free 
access to water ) Thereafter weight loss was pre- 
cipitous during the nevt 22 hr The course of w eight 
cliange during subsequent refeeding and food de- 
privation periods was followed These observations 
prompted e\amination of the roleof protein qualitj 
during the period before food w ithdrawal A group 
of 135 rats whose growth had been followed for 5 
wk after weaning on svnthetic isocalonc rations 
containing 10% (N \ 6 25) of 7 different proteins 
w ere available for this study Thev were weighed 
at intervals during 24 hr follow ing removal of food 
Since they had attained differing weights during 
the growth period the data w ere aualj zed by covari- 
ance technics to make approwniate correction for 
this fact In this w ay the effects of quality of differ- 
ent proteins previously ingested on the ability of 
the rat to withstand short tune acute starvation 
could be assessed When so analyzed the differ- 
ences between proteins were highly significant 
(p<0 001) The proteins could be divided into 2 
groups, 1 showing an average adjusted weight loss 
of about 7% and including whole egg, beef, egg 
white, and 2 casein samples , the other showing an 
average adjusted weight loss of about 10% and 
including wheat gluten and peanut flour 
Action of peptidases on j3-alanine peptides 
H Tiieo Hanson (b\ invitationl and Emil L 
Smith Laboratory for the Study of Hereditary 
and Metabolic Disorders and the Depts of Bio 
chemistry and Medicine, I murnty of Utah School 
of Medicine, Salt Lake City, I tah Some years 
ago, Vbderhalden and co workers reported that 
peptides coiitaiiiing <3 imino acids were not hy- 
droKzed by CNtracts of pincreas or intestine 
Vkii hue found tint certain peptidases will attack 
P ilimne peptides Prolidase of ribbit muscle h\- 
drohzcs glycyl L prolinc (GP) about 200 times as 
fist as ahny 1 L prolinc (BP) Moreover, the 
hy drolysisof GP is inhibited iboiit 30% in the pres- 
ence of an equimolar concentration of BP, indicat 
mg that both comjxiunds combine with the active 
groups of the same enzv an. Lcuciiiaminopeptidase 
hydrolvzcs l leucyl 0 alanine about one fourth as 
riiiidly IS it does i Icucvlglveine, the rates ire 
not idditivc in the presenct oi both substrates. 


and the hydrolysis of both is activated by Mn'^ 
The enzy me w hich attacks gly cydglv cylgly cine and 
other tripeptides has been found to hydrolvze 
glycyl p alanylghcine quite rapidly, glycylgly cv 1- 
P alanine somew hat more slow ly and p alany 1- 
glv cy Igly cine e\tremely slow ly The hy droly sis of 
gly'cy 1 L leucine is about 200 times as fast as that of 
P alanyl l leucine It is evident from our results 
vnth these and other p alanine containing sub- 
strates that the specificity of peptidases towards 
at ammo acids is not absolute The hydrolysis of 
compounds of unknown structure by proteolytic 
enzy mes can no longer be regarded as proof that the 
compound contains only cr ammo acids 
Enzymatic cleavage of organic halides Leon 
A Heppel and \ ircinia T Porterfield (intro- 
duced by B L Horecker) Laboratory of Physical 
Biology, National Institute of Health, Bethesda, 
Maryland It is known tliat inorganic bromide 
accumulates in the tissues of animals given various 
aliphatic bromine containing compounds A'o in 
i tiro studies are recorded In the present investiga- 
tion It was found that protein fractions of the 
livers of several animal species catalyzed the de- 
lialogenation of a series of aliphatic halides These 
included mono bromo mono chloromethane, 1,2- 
dibromoetliane, ethyl bromide, ethylidene bro- 
mide, P bromopropionic acid, 1-chloro, 2-bromo- 
ethane and 1,2 dichloroethane The enzymatic 
activity'' was measured either by the determina- 
tion of inorganic halide or by following the rate of 
COj evolution m a bicarbonate buffer due to the 
formation of fived acid Heating for 5 minutes at 
C0”C or introducing IQ-’iM Hg++ caused complete 
inhibition A five fold purification of the crude 
tissue extract was obtained bv fractionation with 
ammonium sulfate Dehalogenationof mono bromo 
mono chloromethane resulted in the formation of 
formaldehyde which was determined quantita- 
tiyely by the chromotropic acid method In addi- 
tion, the crystalline dimedone derivatiyc of 
formaldehyde was isolated and its melting point 
determined 

The rates of absorption of 1- and dl-methionine 
C Hess Georgetown Medical School, Washing 
ton, D C In 1933 Chase and Lewis found that the 

rate of absorption of dl methionine from the gastro 
intestinal tract of the w hitc rat was 53 mg per 100 
gill of body weight per hour The method thev 
employed to estimate the methionine remaining 
in the G I tract was the determination of amino 

nitrogen The present work details the results of 
feeding both dl and 1 methionine to white rats 
ind measuring the rate of absorption by two meth- 
ods First, the methionine remaining in the 
G I tract was determined by a modified McCar- 
thy Sullivan method and second, the total sulfur 
content of the tract w is deteriiuiicd Bv the colon 
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metric method the rates of absorption wtic 10 0 
mg and 36 8 mg per 100 gm pci hour for dl- iiiul 
1-methiomnc respectively 1' rom the dcterimnalioii 
of the total sulfui the calculated rates were 39 1 
mg and 35 4 mg per 100 gm per hour for dl- and 
1-methioninc icspcetively Both inethioniiic and 
homocysteine were found in the livers of the rata 
fed methionine, there was no increase in the cystine 
or glutathione contents of the liver 
Manganese and thiamine in the diet of mother 
rats and body temperature control in the young 
Roblrt M Hill and Dousl\ E IIoihvami’ (by 
invitation) Deparlincnl of Biochtinmtri/, (Jntur- 
sUy of Colorado Medical Center V recent j) iper 
from this laboratory' ( \.m J Physiol 119, 650-656, 
1947) presented evidence that nutritional factors 
in the diet of the mother may modify the time of 
development of body temperature control against 
cold in young white rata We can now report that 
the manganous ion is a promoting factor and that 
thianiine has an antigoniatic action Ihe aetuity 
of each factor is most striking at low diet iry levels 
of the other In the first e\perimcnt Purina Fo\ 
Chow (700 gamma Mn and 30 g iniiiia tluaniin per 
day per mother rat) was used without supplcnienl 
The mothers were on this diet from the tune of 
breeding until after the young were IS days old 
At that time the young were exposed in individual 
cages 111 the cold room it 3-6°C No control of bod\ - 
temperature was exhibited by these aninuls In 
the second experiment 1000 gamin i Mii was added 
to the diet per mother rat per day At IS days of 
vgc, one third of the young had iciiuircd almost 
complete body-temperature control igiiiist cold 
In the third experiment, in addition to 1000 gamma 
Mn, 100 gamma thiamin was added per mother rit 
per day On the ISth day of life none of the young 
of this group show ed complete body -temperature 
control against cold, though most of them had 
developed some degree of resistance This work 
was repeated using powdered whole milk as the 
basic diet Similar results were obtained 
Stereochemistry of allopregnanetriol-3/16/20 of 
mare’s urine H Hirschmann, Friroa B Hiiiscii 
JIANN (by invitation), and Margxrlt A Daus 
(by invitation) Department of Medicine, U cstern 
Reserve University and the Lakeside Hospital, 
Cleveland, Ohio Reduction with platinum iii al- 
cohol of the know n 20 acetoxyallogregnancdioiic- 
3,16 derived from the allopiegnaiietiiol 3,16,20 
(I) of mare’s pregnancy urine yields 20-acetoxyal- 
lopregnanol 3(/3) one-16 (m p 1915-193'’) which 
can be acetylated to a diacetate (II) (m p 184- 
186°) The same compound has been prepared by 
a second route Paitial solvolysis of the tiiacetate 
of I furnishes two diacetatcs melting at 165-166° 
and at 115-116 5° The lower melting of these on 
oxidation with chromic acid is converted into II 
Reduction of II with platinum in acetic acid or 


with nickel in dcohol followed by acetylation 
yielded a triacetate (III) identital with that 
prepared from iiseudotigogenin diacetate by the 
nielhod of Marker It follows tint triol I has 
erroneously been assigned the a configuration at 
C 3 and that like tigogcnin it is a /3 3 hydroxy 
steroid Compound III has a higher rotation 
(1“1d = +16°) than the 20 cpinieric triacetate 
([odn = —25°) jireparid from tigogenin by means 
of iiersulfunc leid The 16 acetoxyl group of the 
triaeetate of I is solvolyzcd faster than that of 
III which iiidieates that the 16 hydroxyl group ol 

1 13 trails to the side chain at C-17 

2-Aminopurinc as a purine antagonist Georgl 

II lIiTCHivas, Glrtrudl B Euox (by imita 
lion) and III sin \ xxuLRWbRfi (by invitation) 
The Wellcome Research Laboratories The relatue 
effeetix cncss of 2 aminopunne as an inhibitor of 
the growth and leid production of Laclohaciflus 
casci depends on the nutnhtes present and the 
duritioii of the experiment This adenine isomer is 
an active inhibitor when folic acid is present but 
relatively incffeetixe when thymine is substituted 
for folie aeid In i medium containing 2 ammo 
purine and folie u id, the inhibition of growth wn 
be relicvcel by the iddition of ideiiinc or foht 
acid When the period of observation is extended 
from the usmil 72 hours to 13 days the behavior of 

2 nmiiiopurinc is found to be distinctive With 
ecrtuii purine iiitagonists such as 5 ammo 7 
hydroxy 1-v -triazololdjpy rimidine acid production 
13 continuous with i slight inflection in the curve 
at about the third day With 2 aminopuriue, how 
ever, acid production virtually ceases at the third 
day though the org-iiiisnis remain viable The pro 
duction of acid by L casei may be regarded as 
occurring m 2 pluses, one of which nuy be eom 
pletely' inhibited by 2 amiiiopuriiie 

Coupled oxidations in enzymatically oxidized 
linoleic acid R T IIolvixx (introduced by P b 
Pearson) Mcdicinska NobelinslUutci, 'SfocI 
bolin and Dept of Biochemistry and Nidrihon, 
I ei M College of Texas, College Station Ismg 
homogeneous crystalline lipoxidase enzyme am 
linoleic acid substrate at pH 9 the destruction o 
carotene and bixin idded to the svsteni has been 
studied It has been found that in this homogeneous 
lipoxidase assay system used by Tbeorell, et a , 
the carotenoid destroyed is proportional to time 
and to enzyme eoiiccntration Carotenoid oxidizei 
IS also piopoitional to the amount of diene ion 
jugated (peroxide formed) Thus, under t lese 
conditions and in the range of conecntritions s u 
died, the disappearance of cai ctenoid is a v 1 1^ 
measure of the enzyme ictivity and can be use 
as an assiy The oxidative destruction of caio ci 
or bixin in linoleic acid oxidized by lipoxidase ^i^ 
pioportional to its o\\ n concentration The aniou 
of diene conjugated decreases as carotenoid conceu 
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tration in the reaction mixtures is increased It 
thus appears that the oxidation of carotenoid occurs 
as the result of the interruption of the cliain lino- 
leic acid oxidation reaction bj carotenoid mole- 
cules The number of linoleic acid molecules n hose 
conjugation was inhibited by the oxidation of one 
molecule of carotenoid uas foupd to be approxi- 
mately 43 for carotene and 26 for bixin 
The kinetics of inhibitor action in a carrier- 
linked sj stem B L Horeckeh and J N Stan- 
x\RD (by invitation) Laboratory of Physical 
Biology, National Institute of Health, Bethesda, 
Maryland Warburg and others have shoa n that 
the inhibition of respiration by cytochrome oxidase 
inhibitors increases n hen substrate is added, and 
have interpreted these results in terms of the 
“saturation” concept Difficulties have arisen in 
the application of this concept An alternative 
explanation is offered based on the kinetics of 
carrier linked sj stems From a consideration of 
the steady state, Equation 1 is derived to account 
for the effect of inhibitor on the overall reaction, 

1 - P 

(1) Pet' cent inhibition = ■ , X 100 

1 -T ItP 

w here R is the ratio of oxidase to dehj drogenase 
activity and P the fraction of oxidase activity re- 
maining in the presence of inhibitor The equation 
nas tested by a studi of the effect of azide on the 
succinoxidase system The activities of cj tochrome 
oxidase and succinic dehydrogenase were meas- 
ured indepondentl> b> spectrophotonietric obser- 
vation of the rates of oxidation or reduction of 
ej tochrome c The ratio R was calculated from 
the first order reaction vcloclt^ constants P was 
calculated from the mass law expression for the 
dissociation of the c\ tochrome oxidase hydrazoic 
acid complex, with dissociation constant of 7 X 
10" The 0- uptake of the succinoxidase 3\stem 
was measured manomctncally under the same 
conditions of 0 tension temperature and substrate 
concentration as in the spectrophotonietric cxpcri 
ments The observed inhibition of the O. uptake 
was found to be in agreement with Equation 1 
Even at optimal substrate concentrations the over 
ill relation was inhibited considerabh less than 
the oxuiase The equation accounts for increased 
inhibition w ith increase in substrate concentration 
Studies on ccrcbrosides Sif Hsitx oitii (bj 
iinitition), C E PansT (bx invitation) and 
Hviionn H Winn axis Department of Biochcni 
isiry Cornell UnutrsUy Ithaca \ 1 Previous 

studies haxe shown tint ccrcbrosides, Uthough 
prominent constituents of brim and nerxous tis 
sues, irc [ircsLiit in other organs iiid tissues jwr 
titiilirlx the muscles rurthcrniore the} liaxe 
been show n to kui. a common structuri consisting 
of the nitrogenous base, sphiiigosine the hexose 
g-il ictosi , iiul f ittj icid , \ in itions in the tx pe of 


cerebroside being dependent on the particular 
fattj acid present Recent xxork, however, has 
demonstrated that another txpe of cerebroside 
may occur, especiall> in the spleen in Gaucher’s 
disease This type is characterized by the presence 
of a different hexose in the molecule, uamelj, 
glucose In view of these observations, an investi- 
gation of the type of cerebroside (with respect to 
the hexose present) present in muscle and other 
tissues XX as undertaken Cerebrosides w ere isolated 
from beef and rat brain beef cardiac muscle, 
chicken breast muscle and egg The hexose present 
was identified bv chemical and ph>sical methods 
and confirmed by specific microbiological fermenta- 
tion procedures xxhich will be discussed In all 
cases, galactose was found to be the onlj hexose- 
present 

Phosphorylation of glucose due to a coupled 
oxidation-reduction between a-ketoglutanc acid 
and oxalacetic acid F Edmuxd Hunter, Jr 
Department of Pharmacology, Washington Uni- 
versity School of Medicine, Saint Loins, Missouri 
Earlier work, J Biol Chem 159, 295 (1945), 
indicated that washed kidnex tissue particles 
catalyzed the following reaction anaerobically 
a ketoglutamte + oxalacetate succinate -p 
CO-. -p malate In attempting to explain the stimu- 
lating effect of this reaction on the conversion of 
acetoacetatc to citrate, it was suggested that tins 
anaerobic reaction, like the aerobic oxidation of 
a ketoglutarate, could generate high energy phos- 
phate bonds The difference betw een the oxidation- 
reduction potentials of the oxalacetate-malatc 
systemand theoc ketoglutarate succinate system is 
sufficient to permit such a reaction Investigation 
reveals that this reaction does result in the crea- 
tion of high energy phosphate w Inch can be trans 
ferred via the adenylate system to glucose under 
certain conditions Liver particles are more active 
than kidnex A homogenate prepared with phos- 
phate Ringer solution is centrifuged at high speed 
and the precipitate washed three times with 
phosphate Ringer When the reaction mixture 
consists of tissue oxalacetate, a ketoglutarate, 
phosphate, Mg'*^ DP\ , AaF, adenylate, and glu 
cose, very little glucose is phosphorylatcd, but the 
idenylato is converted to kTP This is best seen 
with more than catalytic imounts of adenylate 
I' hen purified hexokinase is added with catalytic 
amounts of adeny late inorganic phospliatc disap- 
pears and glucose G phosphate is formed \ ery 
little phosphorylation occurs when either oxalacc- 
tate or a ketoglut irate is omitted The pyruvate- 
lactate system, although of similar potential, will 
not replace oxalacetate malate These cxporiinents 
rcprcsint a step tow ird direct demonstration of 
tilt points of origin of the three high energy phos 
plute bonds which result from aerobic oxidation 
of ot ketoglutarate to smcinate 
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The determination of various ainines bj proton- 
exchanges witli ethyl LObin in non-aqueous 
solvents J Logax Iu\in nut Llinoii Mooiu 
Inviv (by invitation) DtparlmttU of Physiological 
Chemist) y, The Johns HopI un University, School 
of Medicine, Baltimore ^ iiious nitiogcnous coin- 
pounds of biothonncil interest e in be determined 
m micro-quantities by meins of proton-exeb ingis 
in non aqueous solvents lor exiinple, 0 1 of 
pamaquine eanbe determined in 10 ml of etlivleiie 
dichloride by measurement of tlie lluoresienee of 
the anion of ethyl eosiii wliieh results from the 
traiibfei of a proton from etlnl eosin (praetically 
non fluorescent) to i proton ueeptor group in 
pamaquine Of various lluoreseein dern iti ves eosiii 
and ethyl eosin aie cspeciilU ''Uisfictor\ beiaiHe 
their anions have ibsorptioii binds of fuorible 
vavelengths for exeitalion b\ the intense 5-15 
mil “line” of the mereiin i mission spectrum 
Ethyl cosm is preferable to eoiiii in isimieh is tlie 
esterified earboxyl gioup of the former does not 
compete with the desiud lluorcbeeiuc-\ leldiiig 
proton-exchange Inconti ist ton iti r, v Inch exerts 
a leveling effect through its unphotcnc propeite, 
ethylene dichlonde and siniil ir soheiits in inert 
and do not compete with the desired it it t ion 
thiough donation or amptinct of protons The 
method has been applitd in tin tletcrmiiLalion ol 
various unines such as ctrtiin antimalanal com- 
pounds, benzedrine, phcinletln limine, iiitl lust i- 
mine Application to the 1 it tt i two eompouiuls sug- 
gests use of the method, in coiijuiittion with 
specific amino acid ilccarbow lascs for micro dt ter 
mination of certain ammo icids Partial separation 
of primary amines fiom second ir% and tcrtiirv 
amines can be effected b\ itittion with i Inge 
excess of salicy laldehy^dc in alkaline aqueous solu- 
tion Upon extinction of the solution with ethx h ne 
dichloride, the saltcylidine-imme, is ret lined in 
the alkaline aqueous solution 
Physical dependence liability of drugs of the 
methadon series and of 6-methyldihydromor- 
phine Harris Isbell (by invitation) and \ J 
Eisenman Research Dcpaitmcnl, I S Public 
Health Service Hospital, Lexington, Kentucky 
Average doses of 21 mgm of racemic methadon 
6-dimethylamino-4-4 diphenyl-3-heptanonc), 11 
mgm of levo-methadon, 90 mgm of dextro- 
methadon, 84 mgm of lacemic methadol (G di- 
methylamino-4 4 dipheny 1-3-heptanone) 78 mgm 
of racemic isomethadon (5 dimethylanuno 1 4 
diphenyI-3-hexanone) and S3 mgm of 6- methyl- 
dihydromorphine were administered to 10 men, 
at the 28th to 32nd hour of abstinence fiom 
morphine Levo methadon and racemic methadon 
reduced the intensity of the abstinence more 
than did 30 mgm of morphine Dextromethadon 
and methadol had no effect Isomethadon le- 
duced the intensity of abstinence as much as 


did 30 ingiii of morphine C Mcthyldihydromor 
pliiiK had only i sm ill and transient effect 

1 nigiii of levo mithadon was substituted for 
c leh S-10 ingiii of the stabilization dose of mor 
phine in 7 siibjeets who were addicted to morphine 
without the ippearancc of signs of abstinence 
Following withdrawal of the levo methadon after 
11 divs substitution, a definite abstinence syn 
drome ensued, which was similar to the syndrome 
seen ifter withdraw il of riccmic methadon Fol 
lowing the substitution of 1 mgm of isomethadon 
for e u h 1 5 mgin of the stabilization dose of mor 
phine, signs of mild abstinence appeared in 2 
of o i ISIS \Mieii the iBonictlndon was withdraiin 
after 1 1 d lys substitution, an abstinence syndrome, 
very similar to the morphine abstinence syndrome, 
became evuh nl 12 hours ifter the last do=e was 
adniinislered 

Availability of dl-lanthioninc for the promotion 
of growth when added to a cystine-deficient 
diet D Hnnsi Jones, Vivix Cvldwux (bi 
unit ition), mil MiLi-viiD J Hoils (by invitation) 

I loiit the Duraiti oj Human \ utrition and Horn 
rtouomies, igrieultunil Research Idministratwii, 
Lnitid Statu Dipaitnunt of Igricullure, Wash 
imjton Linlhionine, the thioether ammo acid 
isol ited from v irious sodium carbonate treated 
jirotcins w is obt lined in two forms, the mesoand 
raeeinu (Horn, Jones, ind Ringcl J Biol Cbcm, 
111,87 11912) 111, 93 [19121) It was later shonn 
tint the intern illv compensated niesolanthionine 
e in not serve in lieu of cvstine in the diet of the 
rat (Jones, Divine, mil Horn J Biol Chem, 
116, 571 [1912]) Inisimieh is rats are unable to 
utilize D evstine for growth, their failure to gron 
on i evstino defieienl diet supplemented "ith 
mesolanthioniiie indie ites that thev are unable to 
cleave the thioether imino leid or that cleavage 
occurs with the fornution of the unutihzable D 
cvsfciue instcuiof L cysteine It therefore seemed 

possible that L laiithioiiiiie can be utilized for 
grow th Feeding experiments have now shown that 
I tceime Iintluonine cm replace cv stine and niethi 
onino 111 the diet "h oung albino rats fed a low pro 
tein (cisem) bisal diet deficient in cystine n 
adcquiteh supplied with the non-protein dietarv 
essential factors deehned in weight rapidh or 
compinson w itli the behavior of lats given raccniic 
lanthionme, L cvstine and DL methionine were 
also used Vddition of 0 3 gni of L-cystine or 
gni of DL-methiomne per 100 gni of basal le 
caused immediate resumption of grow th Addition 
of DL-lanthiomne hkowiso resulted in correspona 
ing growth resumption An immediate decline oo 
curred w hen the 1 inthioniue was omitted from 
basal diet, and grow th again was resumed when 
lanthionme was added 

Citrate formation from oxalacetate eo 
Kalmtski (introduced by' H A 
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Deparlmenl of Biochemislry, Stale Uniiersity of 
Iowa, Iowa City Rabbit kidnej cortex lioinog- 
enates form citrate from oxalacetate Phosphate 
and bicarbonate-COj buffers were most suitable 
Borate and veronal buffers inhibited at higher 
(0 04M) concentrations Addition of inorganic 
phosphate to homogenates resulted m slightlj 
increased citrate formation This was not due to 
buffering effect of the phosphate Active cell free 
preparations were obtained by centrifuging ho 
mogenates (1 2 dilution) for 4-5 minutes at ap- 
proximately 3000 rpm Qcivat« (ormatioa "as 6 0 
The optimum pH was 7 3-7 9 with the peak at 
7 5-7 6 Optimum substrate concentration was 
0 02M (100 uM) Formation of citrate was propor- 
tional to enzjme concentration up to 15 nil 
of enzj me solution in a total volume of 5 ml Addi- 
tion of pyruvate or acetoacetate did not appreciably 
increase citrate formation An atmosphere of air 
or Oj was equally effective, auaerobicallj , under 
Ns, 50% less citrate was formed Dialjsis for 15 
to 20 minutes resulted in a marked decrease (66%) 
in Citrate formation Most of this activity was 
restored on addition of inorganic phosphate The 
oeccssitj of inorganic phosphate for citrate forma- 
tion from oxalacetate might bo interpreted as evi- 
dence for (1) the formation of a phosphorjlated 
intermediate, possibly phosphoeitrate, or (2) 
the combination of oxalacetate with a two carbon 
compound, according to the following reactions 
PO4 

oxalacetate pj ruvate >2 c compound, oxala- 

cetate -+■ 2 c-conipound citrate After diahsis 
for 50 minutes against distilled water the prepara 
tion w IS inactivated and could not be reactivated 
b> addition of inorganic phosphate, boded kidnej 
juice and idenosinetnphosphate 

Reactions between acetate, acetjl phosphate 
and the adenylic acid system in tissue and bac- 
terial extracts Natiuj. O Kxpuxx (bi invitation) 
and Fritz Lipmaxx Biochemical Research Laby , 
Massachusetts General Hospilal, and the Depart 
ment of Biological Chemistry, Hariard Medical 
School, Boston Phosphate exchange betwcenacetvl 
phosphate and the adeni lie acul sj stem had readilv 
been observed with various bacterial extracts, 
either by direct reaction or by using glucose as the 
ultimate P acceptor V transfer of acetxl P to 
glucose has now been observed also in pigeon lixer 
ixtraets In igcd acetone powder extracts, a fi-xa 
tioii of from 16 to 55% of the addtd acetil P oc- 
curred, using lluondc ind citrate as inhibitors of 
intcrfiriugeiuyiiics Higher \ dues of 36-55% were 
obt lined with added VDP On omitting glucoce, no 
fixation took pi ice This jihosphate transfer from 
iCLtxl pliospliate to the adtnilii icid sistcm does 
not require cocnzime V, although Co V is neces 
sin for iiitil transfer from acetate plus VTP 
Recently, in studies with L coli extnets acetate 


plus ATPw ere found to j leldlargeamountsof acetyl 
phosphate w ithout addition of an acetate acceptor 
The compound formed seems to differ, howevei, 
from synthetic monoacetyl phosphate by being 
quite resistant to the action of an earlier described 
specific muscle acetyl phosphatase Efforts are 
underway to test for the existence of two acetyl-P- 
derixatives by' isolation of the product of the reac- 
tion between ATP and acetate 

Isolation and assay of an anfi-secrefory sub- 
stance from duodenal mucosa J Katz (by invita- 
tion), Robert L Dryer (by invitation), W D 
Pxi-L (by invitation), and J I Routh Depart- 
ments of Biochemistry and Internal Medicine, 
College of Medicine, Stale Uniiersity of Iowa, 
Iowa City Extracts have been prepared from 
lyophihzed de fatted duodenal mucosa of hogs 
according to the method of Kim and Lim Various 
methods have been applied to concentrate and 
purify a substance from these extracts which ac- 
tively inhibits gastric secretion and gastric ulcera- 
tion The concentrates were tested by intra- 
pentoneal injection of 1 cc into rats with ligated 
pylorus The animals were prepared by fasting 
72 hrs with free access to water Pyloric ligation 
was performed under light ether anesthesia, and 
the extracts were injected immediately following 
ligation After 6 hr the stomachs were excised and 
the volume of the contents was measured and com- 
pared wuth that from control rata, with ligated 
pvlorus, injected with 1 cc of normal saline Free 
acidity, total acidity, pH, and peptic activity was 
determined in all samples The interior of each 
stomach was examined with a dissecting micro- 
scope Our results indicate that the material 
isolated from these extracts possesses an inhibitory 
effect on gastric secretion, an effect which we are 
attempting to utilize as an assay method The 
anti ulcer activitv of this substance is also under 
study Attempts are being made to correlate the 
anti secretory and anti ulcer effects with the 
physical and chemical properties of the activ'e 
agent 

Application of the isotopic derivative method 
of analysis to protein hydrolysates Vlbert S 
Kestox (by invitation), SiDXET UnEXTRiExn (by 
invitation), and R Keith Cans ax Department of 
Chemistry, Acio fori. I niicrsity Collcgt of Medi- 
cine, New } orl The isotopic derivative method, 
recently rojiortcd (Keston, Udenfriend, and Can- 
nan, J V C S , 6S, 1300 (1946)), has been modified 
and further applied Various techniques for sepa- 
rating the homologous derivatives were studied to 
separate different carriers as well as to aid in their 
purification Distribution coefficients of many 
p lodophenyl sulfonyl (pipsyl) ammo icids be- 
tween various solvent pairs were determined 
The relative distribution coefficients of the pipsyl 
ammo acids between chloroform and water are 
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iilinost the faimo is tliosc of tlic icet^l dcnviitivcs 
(Synge, Bioehcni J 33, 1913 (1919)) although the 
two substituent groups dillei guatlj lu si/e The 
distribution eoefhciciits were used to develop 
countercuircnt distribution pioeedurca for the 
separation of the different dei natives, inakiiig it 
possible to add seven! tinners to a (irotein hjdro 
Ijsatc whieh has been treated with isotojiu pip 
sjlchloridc, ind to obtain analjses for several 
ammo leids on i single alupiot using sever il 
different teehniques for purification of indivitlml 
earners purity is more readilj aehieved Counter- 
current solvent extractions, reerist dhzations, and 
differential adsorption on norite were all used to 
achieve purification of the isolated earners Re- 
coveries of glyeine, alanine, and proline from know n 
mixtures of ammo aeids line been liighl> s.itis- 
f ictory When the ammo aeid being estmi itcd w is 
omitted fiom the mixture none was found bj the 
method This deinonstrated the separability of 
homologous isotopic impurities from the earners 
Analytical values have been obtained for gljeme, 
alanine, and proline m 0 lactoglobulm, human 
hemoglobin, rabbit aldolase, and rabbit phos 
phoglyceraldehydc dehydrogenase, using s-vinples 
of protein of the order of 1 mg 
Quantitative analysis of protein hydrolysates 
on paper chromatograms by means of the isotopic 
derivative method Vlelui S Klstox (by invit i 
tion), SiDNBV Udixfrilxd (b\ invitation), and 
Milton Llvy Department of Chemistry, New York 
University College of Medicine, Ycui York The 
isotopic derivatives obtained m the mcthoel of 
analysis described by Keston, Udenfnend, and 
Cannan (J C & , 68, 1390 (1940)) are suitably 
separated by paper chromatography The combina- 
tion offers a method applicable to the estimation 
of ammo acids m microgram quantities of proteins 
A sample of derivatives, labelled with p !•’*- 
C 6 HiS 02 C 1 (B^‘ pipsylchloride) is placed as a 
transverse line on a paper strip and the chromato- 
giam developed with n pentaiiol saturated with 
2N NHj Different derivatives are located as radio- 
active bands with a G M counter or radioautog- 
raphy, and are initially identified from retardation 
factois The counts m a resolved band divided by 
Cr, counts per mole of substance made with the 
same reagent, equals the moles of substance 
Identity and puiity of a band is established by 
eluting, adding coiiesponclmg non isotopic deriva- 
tive as cariiei, and demonstiatmg unchanged 
isotope concentration on p'uification Estimations 
may be made independent af complete resolution 
of bands by adding mdicito s (eithei unlabelled 
derivative or deiivative labtllcd with a second 
isotope) bcfoie chiomatogiaphy Estimations then 
depend on isotope latios m any puie sample To 
deteimme an ammo acid, its S^-' labelled pipsyl 
deiivative (B counts) is vdded as mdicatoi to the 


derivatives obtained from a hydrolysate and 
l'^‘-pipsylchloride Where the ratio of I“VSE 
(R), m biieei ssivt strips is eonst mt it eanheubcd 
to ( ihiilati the inioiint of amino acid originalh 
present, moll s of inimoiuid= IIB/C II is readily 
ealeulited from me isurenients made with and 
without an VI filter 

A new adenosinetriphosphatjsc of muscle 
W WvVNi Kimi'i (mtrodueed by Orro Mevfr 
not) Department of D/iysiolorjical Chemistry, 
tichuol of Midtcine, Uniursily of Pemwjliania 
V liigliK unstable VTB ise has been isolated from 
inusele by extraction with dilute alkaline salt 
solution, ri {leatcd fractionation with 03 to 04 
s,iturated (ME) SO i and high speed centrifugation 
(18900 r p 111 ) This enzyme which splits VTP to 
VDB IS aetiv ited by ^^g, inhibited by Ca, and has 
an ojitimum letivity around pH 7 I In all the.e 
resiieetd it differs from the myosin VTP ase It 
IS jiri sent m fresh niiisele m about the same amount 
as the myosin V 1 B ase and e m be brought to the 
h.mie ilegree of ibsolute aituit\ (purity) as the 
latter In the presenee of some araphohtes the 
letu ition md pll optimum of miosin may be 
shifted tow ird tlie properties ol this new prepara 
tion 'Ihc relition between the two enzymes will 
be* discussed 

Effect of carbon dioxide concentration on the 
changes in brain metabolites accompanying con 
vulsions J RyyyiosD Kllix and Jihls V Bin 
(by iiuitition) Depts of Psychiatry, Biological 
Chemistry, and Pharmacology, Uniiersily of Uh 
nots College of Medicine, Illinois Neuropsych 
utric Institute, Chicago Convulsions in cats 
brehthmg a mixture cont iming 15% carbon dioxide 
and S5% oxygen were found to be accompanied hi 
an mereasc m bram lactate, a decrease in glucoae, 
md no obvious decrease m concentration of adeno 
sme polyphosphates or phosphocrcatine The 
absolute increase m br im lactate was less than that 
found m convulsed animals breathing room air 
and the level attuned was about the same as m 
unconvulscd animals brcithmg room ur The lac 
of change m labile phosphates m the couiuIsl 
animals breathing the cirbon dioxide mixture con 
trasts with the considerable decreases occurring 
in convulsed animals breathing room air 

Selenium tetraglutathione Hxklxn L Klig 
(by invitation) Glorct P Lxxu’son (by invita 
tion) and Any IN L Moxox Chemistry Departmen 
South Dakota Igricultnral Expeiimcnt Station, 
South Dakota State College, Brookings, *Soid* 

Dakota Sodium selenite (subcutaneously nijccte ) 

has been show n to decrease liver and blood reduce 
glutathione (GSH) values m lats m this 1 iboraton 
These results suggested that selenite hid combine 
w ith GSH m the tissues , therefore an iiivestigit*®^ 
of the leaction betiyeen selenite and GSI 
initiated The compound w is prcpaicd by iiiixn'o 
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aqueous solutions of 01 mole GSH and 0025 mole 
selemous acid, ethanol nas added until a white 
precipitate formed, the product was cooled over- 
night on ice, filtered, washed with ethanol, and 
dried in a vacuum desiccator \naljsis showed a 
sulfur to selenium ratio of I 1 The crystalline 
compound is white, slightly soluble in cold H.O, 
moderately soluble in hot H 0, and is stable in an 
acid solution Decomposition occurs in an alkaline 
solution w ith liberation of elemental selenium, and 
also upon heating the compound to 140 °C 
Tests on an aqueous solution show neither free 
SH groups nor excess selemous acid, but reduction 
bv zinc dust in acid solution liberates elemental 
selenium and SH groups w hich can be recovered in 
theoretical amounts when titrated with KlOa 
Tests show only a trace of disulfide sulfur, w hich 
indicates that practically all the sulphur is bound 
to selenium These teats indicate further that the 
product formed is a selenium tetraglutathione w ith 
one Sc atom bound to the four S atoms The com- 
pound IS significant in selenium toxicity studies as 
It may assist in explaining the detoxication effect 
of SH groups on selenium Toxicity studies show 
that the selenium in this compound is markedly 
loss toxic tlian selenium in sodium selenite, which 
indicates tliat the combining of selenite with GSH 
converts the selenium to a less toxic form 
Studies on the micro molecular distillation of 
blood lipids \xFRED E Koehler, Elsie Hill 
(b\ invitation) and Fhxnr Feirxei (by invita- 
tion) Santa Barbara Collage Hospital and The 
Sansum Clinic Research Foundation, Santa Bar- 
bata, California Further studies of the distillation 
of serum lipids from a film at 003 micron Hg at 
comparatively low temperatures were made It 
was found that S8°C was the most suitable tem- 
perature for the separation of cholesterol from its 
esters This separation agreed closeli with the 
digitomii method in normal sera but when the 
esters were low the free cholesterol was about 10 
% lower than that by the digitonin separation 
This indicilcs the presence of i substance that 
giics the Lieberiiunii Burclurd color wluch is 
precipit itcd by digitonin but is not distilled under 
conditions til it eompletely distill free cholesterol 
1 itty icids can readily be distilled, partially even 
it room temper iture, 50^ it 35°C , 90% at 12S°C 
\ftir phospholipid and free iholcsterol seixiration 
b\ prccipit ition, the falti icid gh ccrides cm be 
pirtly scpirifed from tht iholcsterol esters b\ 
distill ition it lOO'C or lowir iiiismuth as no 
luturil ehohstirol esters distill below I00°C 
Vpproximatcly 50% of the blood fits distill it 
S5)°C Fr-u tioiiition of tin lombinid fitti iculs 
of the Uloor hltrite, is well is tlu fils shows a 
fiirly uniform lomixisition of dilTerc'iit sera in 
111 dth 111(1 i \ ineti of disi ise loiiditioiis Some 


notable exceptions were found howeier, especially 
in some instances of diabetic ketosis 

DPN pyrophosphatase -Vethik Koexberg and 
Olox Lixdberg (introduced by Cxkl F Cori) 
Department of Biological Chemistry, If ashington 
Umiersily School of Medicine, St Louis Enzymes 
which split diphosphopy ridine nucleotide (DPX) 
are found in microorganisms, in plant and in ani- 
mal tissues The mode of action of these enzy mes 
IS not well understood Handler and Klein (J 
Biol Chem 143 49, 1942) reported that in animal 
tissues the nicotinamide ribose linkage is the pri- 
mary and principal site of cleavage Heiwinkel 
(Arkiv Kenn Mineral o Geol 13A 19, 1939) 
observed the formation of adenylic acid when 
DPK was incubated with sweet almond press 
juice We liai e obsei ved that w ashed rabbit kidney 
particles com ert added DPX to adeny he acid and 
a product which has been identified as nicotina- 
mide ribose phosphate In the presence of an 
oxidizable substrate (i e glutamate) as a source 
of phosphate bond energy , adenosine triphosphate 
IS formed in place of adenylic acid These and 
other observations indicate that the py rophosphate 
bond IS the primary site of DPX cleavage in these 
preparations 

DPX IS split more rapidly in a respiring system 
(i e with added glutamate) than in a non-respinng 
one This fact may be explained by the more rapid 
rate of splitting of the reduced form of DPX as 
compared with the oxidized form, as measured 
under anaerobic conditions 

The determination of the biological indices of 
gluten and gluten fortified with lysine m normal 
and protein-deficient patients Donald D Kozoll 
(by invitation), William S Hoffmvn, Gordon 
McXeil (by invitation) and Hxns Popper (b\ 
invitation) From the Heltoen Insiilute for Medical 
Research of the Cook County Hospital, Chicago, 
Illinois The method of Vllison was applied to 
10 human subjects in w horn gluten (G) and gluten 
fortified with 4% lysine (GL) were administered 
orally Seven patients were protein deficient, 3 
normals wore studied for comparison \U patients 
were kept 3 to 9 days on a protein free diet for the 
determination of the endogenous nitrogen excre- 
tion Thereafter, 3 protein deficient subjects were 
fed for 5 day periods progressingly increasing levels 
of Hit ike of G and GL In the remaining 7 subjects 
a simplified procedure was utilized consisting of 
10 day periods during which equnaleiit quantities 
of G or GL calculated to barely ipproach equilib 
num Were giicii In 3 subjects an additional 10 
day period w is employ cd w herein the patient 
returned to G 

The biological index (Ix) for G xaned from 0 70 
to 1 03, for GL this yalue laried between 0 S2 and 
1 22 The i ilculited quantities of nitrogen required 
for equilibrium for G \ iried between 49 and 109 
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mg per kilo per clu, « here is, for GL it i uigccl 
bcU^een 39 and 98 mg jitr kilo per diu Xo dif- 
ferences n ere distcin iblc bt Inecn normal ind pio- 
tein deficient subjects Where inticnts were re- 
turned to G, results were similar to tliosc initiilly 
obtained with G Light subjects were subniilted 
for statistical anahsis The iverage K \ iluc for 
(? was 0 C3 and for GL w is 0 78 The a\erage nitro 
gen requirement for nitrogen cciuilibnum for G 
was S3 mg per kilo per da\ and for GL CS mg per 
kilo per day The eoiulusions are drawn tint tin 
determination of the biologic d index of Vllison is 
applicable to the studj of in oral protein iti the 
human protein deficient subjeet Mthough gliilon 
proved to be a fiirly complete protein, ghitt n 
fortified with Ijsine had a higher biologu il 
value 

Immunochemical studies on purified d-gljceral- 
dehjde-3-phosphatc dehjdrogenase from >eabt 
and rabbit muscle Lnwix G Km ns (b\ ineiti- 
tion) and Vicron \ K \jj\ii Dcptirliiiotl oj Bio- 
logical Chemistry, W ashinylon ( iiiursily Lcliool 
of Medicine Viitibodios for d gljeerildehydc 1- 
phosphate delndrogcnase from \cist ha\e been 
produced in rabbits The cnzMiie used for the 
antigen was obtained from baker's eeist b\ i 
simplification of the procedure nixirted by W ir- 
burg and Christian and w is So^t pure by elcetro- 
phoretic measurement Several recry stalliz vtions 
led to clectrophoretically homogeneous enzymes, 
but this was not used for immunization Rabbits 
w'ere given a senes of subcutaneous injoctions of 
the antigen and developed prci ipitaiuig antibodies 
Precipitin tests with uudduted scrum were posi- 
tive to a 1 10,000 dilution of the 4 per cent antigen 
solution The activity of the least enzyme was 
inhibited SO per cent by a 1 30 dilution of tlie anti- 
serum in the reaction mixture Xo inhibition of 
crystalline muscle d gly eeraldehy dc-3 phosphate 
dehydrogenase was noted under the same condi- 
tions Further studies are being undertaken to 
determine w hether antibodies to the y^eost enzy me 
produced in a different animal w ill inhibit the rab- 
bit enzyme 

The crystalline yeast and rabbit enzyme were 
compared in other properties Kinetically the spe- 
cific activities aie of the same magnitude, and both 
enzy’mes are activated by cysteine This latter 
fact w-as not reported by Warburg for the yeast 
enzyme Taylor et al (in press) have found that the 
muscle enzyme cry^stallizes with DPN as an essen- 
tial component of the ciystalline structure Xo 
DPN has been detected in the cry^stalline yeast 
enzyme At pH 7 3 the electrophoretic mobility 
of the yeast enzyme is much greater than that of 
the muscle enzyme 

Nutritional studies on the cat W A Khehl 
and I D Welt (by invitation) Yale Nutrition 
Laboraloiy, Department of Physiological Chem- 


nlrg, Yale Untitrstly Xo adcquitc da(a at 
ixailablc concerning the nutritional requirement 
of the cat, an anini il whn h ma'v be profitably u ei 
lor nutritional iiixestig itions The present commu 
nil ition represents i siucessful attempt to num 
t iin the grow th of kittens to maturity uponacom 
jilctely “synthctii” diet In our experience cat 
would not eat the usual synthetic rat diet idle 
modeled after the eompobition of solids in coaa 
milk resulted in m iintenanec, but was inadcquati 
lor growth V. ration based upon the compoaitioi 
of the solids of bitth’s milk, an animal with! 
rapid grow th rate siniil ir to that of the cat, wa; 
then rlexiscd \11 reeognizcd vitamins of the B 
tomi)l( X, as well is synthetic vitamin K, wen 
iddcd to this bisal ration V concentrate contain 
ing ippropnate amounts of vitamins A, D, and E 
w IS idminiatered weekly by mouth 
Three female litter mite kittens, one litter 
mate mile, and one non littcr-mate male were 
pi iced Ujioii this r itioii It has proved to be emi 
nentlv satisfactory for growth beyond maturity 
to i degree comixirible to that reported in the 
literature lor kittens fed the usual “house" diet 
The ulequaev of this diet for iiornul grmrth w3j 
confirmed as follows One mile and two female 
kittens were placed on i siimlar diet, to which 
l^'c of w hole liv er jiowder w is added at tlieevpcn e 
01 lard Xo signilu int diffcrciiee eould ho detected 
between the growth rites of the two groups ol 
iiiimals Blood studies were also carried out and 
will be reixarted 

The availability of amino acids in some (ooii 
K V Klikex (by inv itation) and Cvbl M bi 
vivx Department o] Biochemistry ami hidrilion, 
I and M College of 2 exas, College Station The 
extent to which tlie individual annuo icidsina 
number of foodstuffs ire available for use bv the 
rat w IS studied by determining the 10 essent 
ammo acids in the food and in the feces loungrats 
were fed rations in whieh practicallv all of the pro 
tein was supplied (it a 10% level) bv a single foo 
stuff The experimental period was followed bo 
control period in which a ration containing ,e 
w liole egg protein w as fed The data obtained row 
the control period w ere used to correct theapiwrcii 
ivailabihties for the nniiio acids norniallv pre-cn 
in the feces as a result of metabolic processes an 
bacterial action 

The results showed that the individual ainin 
acids in a given foodstuff irc not always ^9"^ ^ 
av’ailable For example, the value obtained or 
availability of arginine in cottonseed flour ww 
93 4%o while the value for the availability 
in the same sample w as t54 5% In the case o nic 
all 10 amino acids w ere 100% av'ailable The 
ponding values for w heat ranged from 92 -■ to 
and for peanut flour from 94 S to 99 5% , 

The fatty acid oxidase complex of rat live 
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intracellular structures Mbert L Lehmngeb 
and Eugb\e P Kfnnedi (bj invitation) De- 
parlments oj Surgery and Biochemistry, Unnersiiy 
of Chicago, Chicago In a recent investigation 
(Lehninger and Kennedj , J Biol Chem , sub- 
mitted) the requirements for activity of the fattj 
acid OMdase system have been more completelj 
defined Saline n ashed particulate matter of rat 
liver after treatment with water requirea the 
presence of adenine nucleotide, inorganic 

phosphate, neutral salts such IvCl (or certain 
non electrolytes such as sucrose), cytochrome c 
and catalytic amounts of 1 malate or o\alacetate 
for restoration of abilitv to o\odize octanoate to 
acetoacetate The function of the neutral salt is 
to cause transformation of the enzjnie complex 
from an inactive “dispersed” condition to the en 
zjraatically active, “flocculated” state This be- 
lia\ lor of the enzyme complex suggested possible 
identity nitJi the “mitoehondrni” or “hrge gran 
ulos”, separable from liver extracts by differential 
centrifugation, which are known to “agglutinate” 
in isotomc saline Also, the highh organized nature 
of the enzyme complex, which also catalyzes the 
reactions of the Krebs cicle and coupled phos 
pliorylatioiis, suggested that the particles preexist 
as such in the coll Fiactiomtioii of the particulate 
niiitter of rat liver in 30% sucrose (Hogeboom, 
Schneider iiid Palladt, Proc Soc Exptl Biol 
Mod , 65, 320 (1947)) reitaled that the washed 
fraction designated bi Hogeboom ot al as consist- 
ing of morphologicalU intact mitochondria tree 
of extraneous elements, contains esseiitialh all 
of the fatty acid oxidase activiti of rat iner as 
well IS Krebs cycle actiiiti 
EnzjTnatic oxidation of fjrosine and dihjdrox- 
jphenjlalanine bj melanoma extracts Axron 
Bi NSbu Ltnypn (b\ invitation) Thou is B Fm 
PATiucK (by invitation), Ei an Caekins (b\ 
invitation), and William H Slmmeksox Bio 
chemistry Section, Medical Diiision, Army Chem- 
ical Center, Maryland The enz\ nies tj rosinaseand 
dopa oxidise in melanoma tissue have been con- 
sidered to be separate substances catalyzing the 
oxidation of tyrosine and diln droxi plieni lalamne 
(dopa) respectiveh Experiments to be described 
indicite that the enzinutic oxidation of both of 
these substances bj actiit fractions from mouse 
mcl inoma tissue c in be locountod for in terms of a 
single enzjmc This eiizinie appeirs to be actualh 
a ti rosinasc, w ith dop i, or a product of dopa oxida- 
tion, serving merelj to catalize the reaction in 
which tyrosine is converted to indanin 
Our evidence indicates that this enzjme, like 
plant lyrosmaso, is a copper protein Anahsis of 
enzjim. preparations for iron, cobalt, magnesium, 
nunganeso and copper rei calcd that only copper is 
present in significant imounts When substances 
which coiiibuie with copper, eg , sodium dicth>l 


dithiocarbamate, pheni Ithiourea and others were 
added to enzjme preparations, the tjrosinase ac- 
tiiiti was inhibited Enzjmatic activity was re- 
stored by the addition of an excess of copper 
Other metals did not produce this effect 

The effect of testosterone and metfajl testos- 
sterone on guanidoacetic acid in blood and urine 
Blaine H Leaedahl (bj imitation) and Leo T 
Samuels From the Department of Biochemistry, 
limiersity of I tah School of Medicine, Salt Lake 
City, I iak With 3 male subjects maintained on a 
dose of 50 mg of methi 1 testosterone per day, the 
blood and urine levels of creatine and guanidoace- 
tic acid were found to increase sharply after an 
initial delay of approximateli 30 dajs Ten dajs 
after the cessation of methj 1 testosterone adminis- 
tration the creatine and quanidoacetic acid levels 
of both the blood and urine were found to be nor- 
mal Significant clianges in the blood and urine 
creatinine levels nere not observed during tbe test 
period With 3 female subjects given 50 mg of 
methv 1 testosterone per day, the rapid use in the 
creatine and guanidoacetic acid levels was found to 
occur approximateh 12 davs after the start of ad- 
ministration Increases of 3 to b times the normal 
urine creatine and guanidoacetic acid levels as 
well as increases of 2 times the normal blood levels 
of cieatine were observed in a period of 10 davs 
No significant clianges in the blood and urine crea- 
tine levels were noted 

Testosterone propionate given bj injection, im- 
plantation or oral administration to four male 
subjects for 40 da\s sliowed onlv a decrease in the 
urine creatine level after approximatelj 25 dajs 
of administration Methv 1 testosterone appears to 
increase formation of guanidoacetic acid as well as 
creatine and therefore is probablj' not primarily 
involved in transraethjlation 

The effect of gonadotrophic stimulation on the 
cholesterol content of the immature rat ovarj 
Louis Lev IX and Joseph W Jailer (bj invita 
tion) Departments of Inatomy and of Obstetrics 
and Gynecology, College of Physicians and Sur 
geons, Columbia I imcrsity, \ew iorh Bloch 
lias shown tliat fed cholesterol is excreted in part 
as pregnandiol, the conversion presumablj being 
bv Wav of progesterone It raav be expected that 
during the ovarian secrctorv process, ovarian cho- 
lesterol IS utilized for com ersion to estrogen and/Or 
progesterone \tcordinglv , a comparison has been 
made of the cholesterol content of the immature 
rat ov arv before and after treatment w ith pituitary 
gonadotrophin Injection of this gonadotrophin 
causes a rapid loss of ovarian cholesterol (as much 
tts 29% loss) followed bj a gradual return toward 
the Original lev el and a final attainment of lev els 
far abov e the original The loss of ovarian cholcs 
terol 13 evident within 1 hour alter a single injec 
tion of gonadotrophin and is maximal at 3 to 12 
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houis ThciLiftcr, cholcsLtiol rc plumsliniont 1 j( - 
guis>, the origiinl level being iit irl> itt lined it 
24 hours and being suriiissed (double the oiigiiiil 
level) at IS hours The iholesterol aei umul itioii 
continues at leist until 100 hours ifter goiiidotro 
phin administration Duo to the loss of iholi sti rol 
the concentration in the ovaries initiilij drops 
shaiplj Liter, during the phase of cholesterol 
accumulation, the eoneentr ition does not show aiij 
substantial increase bci luse of tin eoiiieideiit 
increase in ovarian weight 
Human cliononie gonadotrophin, in ideciiiite 
dosage, causes a loss of ovariin cholesterol similir 
to tlut caused bj pituitarj gonadotrophin hiieli 
loss does not occur ifter injeetioii of pituitary 
adrcnotrophie hormone nor after cNposiirc of the 
animal to cold, but these tie itments do t lUse a 
loss of adrenal cholesterol 

Dibenzothiophenc as a reagent for atdch}dLs, 
ketones and carboh>drates \ icroii L Limni- 
and SiDNLY Menus (b> invit ition) DuHtrlmuil 
of Biological Chcmislry and \ ulrition, CrttglUoii 
Univcrsily School of '\Icdicinc, Omaha, \cbruska 
Dibenzothiophenc condenses with e irbolij drates 
and certain aldehjdcs ind ketones in the presence 
of concentrated sulphuric acid with the form ition 
of colored complexes The rcigont is 1% diben- 
zothiophcne in alcohol If the tested substaiiee is 
in aqueous solution, the reagent is likcl> to pre- 
cipitate This precipitation docs not iiitcrcfcrc 
w ith the formation of a ring or zone of cluiractcristie 
color, when reagent and solution arc uiidcrlajcd 
w ith sulphuric acid Pentoses and pentose i lelding 
compounds (arabinose, xylose, ribosc, fueosc, 
rhamnose, gums, nucleic acid) yield a deep red 
ring Hexoses and hexosc yielding compounds 
(glucose, fructose, sorbose, gilactose, mannose, 
cellose, sucrose, maltose, mclibiose, lactose, mclezi- 
tose, raffinose, dextrin, starch, invilin, egg and 
serum albumin, casein, amygdaliii, csculin) y'leld 
a blue ring changing to purple on shaking 
•V number of aldehydes and ketones form a pink 
ring Acetaldehyde reacts, but acetone docs not 
p-Dimethylaminobenzaldehyde forms a purple 
ring Formaldehy'de yields an intense green color, 
specific and very sensitive, one gamma per milli- 
liter being readily detectable Formic acid docs 
not interfere Parafoimaldehydc also reacts, as 
well as compounds which are condensation prod- 
ucts of formaldehyde with ammonia (methen- 
amine, methenamine mandelate) and with alcohols 
or thio alcohols (mcthylal, cthylal, propylal, 
djcnkolic acid) The benzothiophenc reaction 
detects formaldehyde in milk and also methyl 
alcohol after oxidation It also serves to identify 
methyl alcohol in ethyl alcohol Oxidation pro- 
duces formaldehyde and acetaldehyde The reagent 
in the presence of these two aldehydes forms an 


upper |)iiik or nddish ring with ai ctaldohydt and 
a lower deei) ring with formaldehyde 
The arrangement of amino acids in silk, an 
application of the isotopic derivative technique 
Mil rox Li \ \ and Ivuvx Sloiiodi insm (by 
invitation) Drpnrlmcnl of Chcmislry, \cw Yorl 
(fiiiurstli/ College of Medicine, \cw York Using 
I) P^'CtllibO Cl (pipsyl ehloride) and the principle 
deseribed by Keston, Ldcnfnend, and Cannan 
(JVC h , G8, 1500 (1010)), hydroHsites of silk 
fibroin, loiit lining dipeptidcs, have been analysed 
for alaniiii glieini, ilanylglyeine, glycylalamnc, 
and gly t y Igly cini ilii hy droly s itcs w ere prepared 
by the ietioiiofl2\ lIClat39°for 10 to 48 hours 
'Ihe IS hour liydroK».ite contained, in per cent of 
N, 12‘'o of ghiini \, 0 5% of alanine N, 10*^0 
of gly ey Igly i me \ of gly ey lalamnc >.',and2o‘> 

of ihiiiylglMine N \11 the values wereloncrat 
21 hours cxiipt glyiylalamnc which was un 
ehanged lot il hvilrolysis of the same silk fibroin 
gave ,50% gly i ini \ iiid 20% ilaniiu N Practicalh 
’ll! of the ilinine mil ibout half of the glycine are 
'll counted for m the 18 hour hydrolvsatc The 
results ire inionip itible with a rindom arrange 
incut of the ammo leid residues in the protein 
The excretion of labeled calcium by normal 
and thyroparathyroidectomized rats Mvlrice 
V LTIieiinx (bv invitation), Wilbur R 
TwusDI, ind Llisou M Zorn (by invitation) 
Deparlmetil of Biological Chctnihlry, I oyola Lin 
icrsify School oj Medicine, Chicago \oung adult 
rats which were numt lined on i stock diet con 
t lining 1 lS‘'b of eah lum and 0 S69o of phosphorus 
were used hollowing the subcutaneous adniiiustra 
tion of 7 to 1 1 mgm of labeled caleium (as CaCl ) 
to S normal rits (iv wt 217 gms ), 2 9% of tl«- 
injected radiot ikium ippearcd in the urine witbni 
G hours Vt the end of 2 1 hours, 4 1% of the ad 
numstered r idioc ilcium w is detected in the urine, 
and S 9% in the feces ind intestinal contents 
In 2 other normal rits (iv wt 240 gms ) the e\ 
erction of injected radio calcium w is determined 
daily for S days Vt the end of this period 8 6% 
of the radiocaleium h id been excreted in the urine 
and 1S% in the feces 

Eight rats were thy roparathy roidectonuzed, m 
1 to 39 d ly s 1 itei injected w ith labeled lalciumancl 
sacrificed after 24 hours 4 animals which show^ 
terminal serum calcium values of 5 6 to 7 9 mgni lOt 
excreted 50 to 70% of the amount of radiocilciuni 
excreted by their controls The other 4 aiimialSr 
whose terminal serum calcium values ringed from 
S 3 to 10 4 mgm %, excreted 101 to 117 % of the 
amount of radioialeium excreted by then contros 

Adrenal cortical metabolites in human urine 
Sexmour Liberman (by invitation), David v 
Fukushima (by^ invitation), and Konrad Do 
brinlr Sloan- Kettering Institute for Cancer 

Rcscareh Four new metabolites of adrenal cortic' 
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steroids iiave been isolated from human urine 
They are (I) prcgnanol 3a dione-ll ,20 , m p 
174 5-5°, {alS = (11) androstanol 3a- 

dione-ll,17,m p 175-175 5°, (HI) etiocholanediol- 
3a,ll/J-one-17, m p 235-7°, and (IV) pregnanediol- 
3a, 20a one 11 (isolated as the diacetate, m p 
2315-3°, [aln = -f56 7°) These vrere identified 
bj infrared spectroscopy In each instance the 
structure nas confirmed b> comparison with 
authentic samples prepared by independent 
methods (I) and (IV) upon oxidation inth CrOj 
jielded pregnanetnone 3,11,20 identical with the 
known compound The presence of the Cn-oxjgcn 
function in these compounds makes it almost 
certain that they are of adrenal origin Since tiio of 
the products are C i steroids, thej can be presumed 
to arise from precursors such as corticosterone, 
the antecedents of the tiio Cm compounds cannot 
be so readilj assigned 

There have been isolated from urine by us and 
others eight kctosteroids of unquestionable adrenal 
origin In addition to the four reported above, 
prcgnanediol - 3a, 17a - one 20, androstanediol - 
3a, 11/3 one 17, etiocholanol 3a diono 11,17, and 
Jl* pregncncdiol 3/3,17a-one 20 hate ilso been iso- 
lated Three transformation products related to 
these adrenal metabolites liave been described 
They are .1’ androstcnol 3a one 17, etiocholenol 
3a one-17 and 17a methyl A- D-homoandrostene- 
diol 3(3 I7a (a) one 17 The significance of these 
results for iiornial and abnormal steroid metabolism 
in man Mill bo dealt with in the discussion 
New penicillin products for prolonged blood 
levels LtoLoBME (by invitation) Albeut Sobeu, 
Obt xR G \M nov (bv invitation) and Ervx \ltibe 
WfHBEB (by invitation) Departments oj Medicine 
and Bioidiemislry, The Jewish Hospital of Brooklyn 
16, \cw 1 ork \. studv Mas made of various prepar 
ilions of iieiucilhii m order to obtain sustained 
blood levels Mith a single subcutaneous or intra 
muscular injection The folloMiiig products gave 
levels for a period of 24 hours or more in rabbits 
With siinihr amounts of penicillin (as the sodium 
svH) in aqueous solutions no measurable levels 
Mere obUinod after 6 hours, bx the method cm 
])lo\od|J Biot 18,599,(1944)! 

1) Gelatin and penicillin salt nuxturcs treated 
mth formaldchj de 

2) Pcmiilbn salts dissohed or suspended in 
iwljoxjalkalem, dcruatue of sorbitan mono 

I lurato 

1) The precipitate obtained b\ the treatment of 
(scrum or milk) protein penicillin iiiixturo 
Milh the s-ihs of nit til ions Mhich form in 
soluble doru itnes Mith both protein ind 
peitnilbn The met lihc ions thosen were 
those iihith ire nutrition ilh required e i , 
le.Cu 


4) Products of type 1 ) and 3) suspended in polj - 
oxyalkalene derivative of sorbitan mono- 
laurate 

On the origin of stercobilm in humans Irving 
M London (b> invitation), Randolph West, 
David Shewn and D Rittenbebg From the De- 
partments of Medicine and Biochemistry, College of 
Physicians and Surgeons, Columbia Unuersity, 
and the Presbyterian Hospital in the City of New 
York The feeding to humans of glycine labelled 
with N>‘ results in the incorporation of N“ in the 
heme of the red blood cells during their formation 
in the bone marroM The labelled porphyrin re- 
mains in the red cell until the cell disintegrates 
The destruction of the cells begins about 70 days 
after the formation of the cells and reaches a maxi- 
mum at 12S days The prophyrin is not reutibzed 
for neM hemoglobin synthesis but is excreted in 
large part as stercobilm We have isolated crystal- 
line stercobilm from the stools of subjects fed N’® 
labelled glycine for tMo days The data indicate 
that not all the stercobilm results from the destruc- 
tion of hemoglobin For example, m one experiment 
the stercobilm isolated from the stools of the first 
eight dais of the experiment contained 0 480 atom 
% excess N'* During this period the colls being 
destroyed Mere formed before the administration 
of labelled glycine and therefore contained no 
labelled Jienie Consequenth one can conclude 
that a significant portion of normal stercobilm pro 
duction is derived from sources other than homo 
globin From a consideration of the N concentra- 
tions in the stercobilm and heme, it Mould appear 
that there is a source of stercobilm other than the 
knoun jxjrphv rin protein systems Further iiork 
is m progress to delineate more clcarlv the relation- 
ship betiieen hemoglobin destruction and stereo 
bilm formation and to determine the other biologi 
cal sources of bile pigment 

Fractionation of liver proteins J Mirkvi 
Lick and A Cl.vrk Griffin (b\ invitation) Dc 
parlmcnl of Chemistry, Stanford L niiersity, Cali- 
fornia V studv has been made of the liver proteins 
of ratson standard diets with preliminary fraction 
ation studies earned out on the livers of dogs and 
rabbits The animals, anesthetized iiith nembutal, 
Mere viviperfused luth Rmgcr Locke solution 
until the liv'ers Mere virtu ill> blood free Traction 
ation of the proteins Mas then effected by sue 
ecssive extractions of the homogenized liver at 
pH 7 to 7 5 Mith sodium chloride solutions of 
van mg molarity The folloiimg frictions Mere 
obtained albumin globulin ribonuclcoprotem, 
dcsoxv ribonuclcoprotem, and final residue Ex- 
traction of the nbomiclcoprotein vssumcii to be 
derived from the cxtoplasm could not bo achieved 
by the use of 0 14 If sodium chloride (physiological 
saUne) The studies quantitative in cluractcr, 
include the livers ot normal rats livirs m the pro 
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cancerous state, and livers in uhich pronounced 
tumors had appeared Azo dyes uerc used as the 
carcinogenic agents All fractionations wore earned 
out at 1 °C The values found for total liver ribosc 
and total desoxjnbose in the normal rat approM' 
mate those reported in the liteiature 
Studies on the agglutination of human and rat 
red cells bj caster bean e\tracts Sti piiin Ludi 
WIG and Vlfued CiiamjTin Biochemical Laboia- 
torij, Umiersity of Vitgima It is m ell known th it 
castor bean extracts will agglutinate red, white 
and tissue cells \.n attempt has been made to 
determine the influence of a v irietx of phjsical and 
cheiiiical changes w Inch iffcct agglutination Data 
w'lll be given for human and rat red blood cells 
Since lat cells arc conipar itivclj fragile it was 
uecessarj to determine conditions which would 
prevent henioUsis ind this was done bi iddiiig 
small amounts of scium albumin It was found that 
plasma, serum albuiuiii, globulins, casein and other 
proteins affect the degree of igglutination In id- 
ditioii, ionic strength, different halogens and pll 
influence this phenoiiienon The red cells of rats 
poisoned with castor bean extiicts behave simi- 
larly to those of control aiiinials The technique for 
the quantitative deternunations of agglutination is 
critical and the procedures will be given 
Effect of vitamin Bs on (he utilization of d amino 
acids by lactic acid bacteria CiulM Li min and 
K A Kvike\ (by imitation) Department of Bw- 
chemistry and ^ itlrilion, .1 and M College of Texas, 
College Station It was found that the ability of 
Lactobacillus arabinosus to utilize the non natural 
forms of the amino acids was radicalh altered w hen 
pyndoNamme was substituted for pyridoxinc in 
the basal medium For example, only negligible 
amounts of the d foims of isoleucinc and leucine 
were utilized when the medium contained py ridox 
me, but considerable amounts of these isomeis wcic 
utilized w hen the medium contained pyridoxaniine 
The extent of utilization of n isoleucine in the 
presence of pyridoxaniine was dependent on the 
concentration of leucine Extensive utilization of 
D isoleucine occurred when the leucine level was 
0 4 mg per tube but this utilization w as completely 
blocked by increasing the leucine level to 2 mg per 
tube Although L arabinosus can partially utilize 
D glutamic acid the extent of this utilization did 
not appear to be dependent on the foim or amount 
of vitamin Bo m the medium It was found that 
vitamin Bo is not the only factor which modifies the 
ability ot the lactic acid bacteiia to utilize d ammo 
acids Streptococcus faccalis R did not utilize u 
methionine in a medium buffei ed w ith acetate, but 
substantial utilization occurred in a medium buf- 
fered with citrate The significance of these 
findings in relation to the microbiological deter- 
mination of ammo aeids is discussed 


Study of the oxidation of (he labile methyl group 
of dietary methionine traced with Cosmo a 
AIackfxzie, Julian R Rachiii (by invitation), 
Nanci Cross (by^nvitation), Josfpii P Ciiand- 
LEii, and Vincent du Vignlaud Department of 
Biochemistry, Cornell Uniicraity Medical College, 
New York City The iniountof CO- in tlie expired 
air dcrii ed from the oxidation of the iiiethy I carbon 
of dietary metluoiune (labeled with C” in the 
methyl group) was compared at two levels of 
methionine iii the diet Rats were allowed continu- 
ous access to a diet eontaining 0 1 per cent cystine, 

0 2 per cent choline chloride, and either 0 G or 1 2 
per cent methiomne During the eouroe of the ex- 
periment the aniniils were fed by stonizch tube a 
single 2 gm -portion of the diet m which the ordi- 
nary mcthionmc w is replaced by' radioactive nicthi- 
onme On the low methionine diet G%,and on the 
high methionine diet -5%, of the ingested methyl 
carbon appeared within 30 hours as radioactive 
CO- in the expired iir 'Ihis difference in the pro 
portion of the methyl group oxidized was due al- 
most entirely to a dilTcrence in the relative rates 

01 oxidation duiiiig the first S hours On both diets, 
the rate of oxidation of the mctliyl group, as re- 
flected in the C*'0; eontent of tlie expired air, fell 
into two pliases The first of these (period of as- 
similation) was charaetenred by a rapid initial rise 
in content to the third hour, followed by a decline 
until about the ciglitli hour Ihe second phase 
(period of equilibrium) was initiated at this time 
by the establishment of i relatively low and con- 
stant rate of oxidation tint persisted for the re- 
niainiiig 22 hours of the experiment The influence 
of other dietary constitucntson the oxidation of the 
niethy 1 group of iiiothioiiine is being investigated 

Studies on the nitrogen metabolism of tomato 
using N>‘-labeled ammonium sulfate Robert 
AIvcVicvn (by invitation) and R H Burris 
Department of Biochemistry, U nusrsity of Wiscon- 
sin Tomato plants were grown in sand culture 
with complete nutrient solution for six weeks, all 
nitrogen sources weic then removed for ten days, 
at which time symptoms of nitrogen deprivation 
were ippearnig 5 0 mg of immonium nitrogen as 
(NID.SOi containing 30 atom % N“ excess were 
supplied pel plant it 7 00 V AI Twelve hours later 
the plants were liai vested, separated into aeiial 
and root fractions, rapidly heated to 65° C , and 
dried The dried tissue w is then fractionated to 
obtain the principle nitrogenous fractions The 
crude protein fraction was hy’drolyzcd and several 
ammo acids and ammo acid gioups isolated from 
the hydrolysate The N*® content of these fractions 
was determined by mass spectrographic analysis 
and the atom pei eeut excess found to be 
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Nitrogen fraction 

Leaves 

1 and 

I stem 

1 

Root 

i 

Total nitrogen 

1 

! 1 02 

1 

t 13 

Ethanol soluble 

1 74 

3 S9 

Water-soluble ethanol insoluble 

0 49 

0 77 

Crude protein hydrolysate 

0 53 

0 73 

Neuberg precipitate of hydrolysate 

0 56 

0 64 

KHi and amide N of hj drolysate 

0 72 

0 33 

Aj^mne 

0 77 


Glatamxc acid 

4 16 

1 IS 

Aspartic acid 

0 94 

0 75 

HisUdme 

0 21 


Lvsioo 

0 07 



The data indicate apprecialbe incorporation of the 
absorbed nitrogen into tissue protein during the 
12 hour period and confirms the observations of 
Vickerj , U al in tobacco (J Biol Chem , 135 
531, 1940) The markedly higher concentration of 
labeled nitiogen in the dicarboayhc amino acids, 
and particularly in glutanuc acid, indicates a high 
order of reactivity of these compounds viith the 
administered ammonium nitrogen Histidine and 
1} sine are apparently synthesized less rapidlj 

Effect of cytochrome C on the resistance of mice 
to anoxia George H Manoun Department of 
Laboratories, Henry Ford Hospital, Detroit E\ 
perimeiits were designed to determine the effect of 
cj tochrome C on the resistance of male CFW mice 
to anoxia and asphyxia tnimals injected intra- 
xenously via the tail vein uith cytochrome C and 
an equal number of control animals injected with 
an equal volume of saline ucrc placed together in 
pairs 111 a closed system of 500 cc capacity 2 to G 
hours after injection, with or without absorption 
of CO , iiniiitaimng atmospheric pressure by the 
introduction of nitrogen With dosages of 50-100 
mg /kg of cytochrome C, G controls and 6 cy to 
chromt C injected animals exhibited symptoms and 
died simultaneously At 200 mg /kg , results were 
somcwhvt variable, with 4 of the G cytochrome C 
injected animals dxiiig 2-4 minutes earlier Vt 
dosages of 300-450 mg /kg , 8 cytochrome C in- 
jected iinmals uniformly exhibited symptoms and 
succumbed before the controls These experiments 
iniheafc that cytochrome C is unable to protect 
mice against the effects of a primary oxygen deficit 
They arc being repeated w itli other preparations 
of cy tochrome C 

The chemical composition of human thoracic 
aortas Rorbn W Mxrsters (by invitation), 
J xoK R Lfon xnub (b\ luv it ition), and 4 icron C 
Ml IKS Department of Clinical Biochemistry, 
U extern /hsirie L nuerstly, Clcie/and Ohio Sixti 
four human thoracic aort is lui e been analy zed for 
w Iter, triatino, collagen eUstin, cholesterol, cil- 
ciiim, and phosphorus The witer content showed 
no sigmfii int elunge with ige but it was decreased 


in severely arteriosclerotic specimens Both cre- 
atine {as an index of smooth muscle) and elastin 
tended to decrease with age, while the collagen 
content increased, however, the differences are 
not statistically significant The most outstanding 
changes were in the cholesterol, calcium and phos- 
phorus contents of the aortas, marked increases 
in these three constituents occurring with age 
There is a good correlation between the results of 
chemical analysis and the pathological diagnosis at 
autopsy With increasing artenosclerosis there are 
marked increases in cholesterol, calcium, and 
phosphorus content In most cases these three 
constitutents increased in a parallel manner but 
occasionally the arteriosclerotic deposits w ere 
predominantly cholesterol 
Enzymatic destruction of cholesterol by rat 
liver extract m vitro Wu,ter Marx and Morti- 
mer Lipsett (introduced bv Habri J Dboee, 
Jr ) Department of Biochemistry, Uniiersity of 
Southern California Medical School, Los Angeles 
It IS known from balance experiments (Schoen- 
heimer, Page and their co-w orkers) that the animal 
organism is able to dispose of cholesterol, when 
relatively large quantities are fed with the diet 
The possibility was considered that this destruc- 
tion of cholesterol is of an enzy matio nature, and it 
was attempted to demonstrate in vitro such an 
enzvme capable of destroynng cholesterol Various 
homogenates and extracts of rat liver and spleen 
were incubated with cholesterol under different 
conditions Results of experiments using tissues 
from normal rats were equivocal Liver extracts 
were then made from rats which had been fed a 
diet containing 1% cholesterol and 0 5% bile salt 
for periods of sex eral w eeks or months The extracts 
were made using saline or phospliate buffer at pH 
6 to 7, and thev contained appreciable quantities 
of cholesterol When such extracts were incubated 
at ST'C for periods of 12 to 16 hours, a significant 
decrease in the concentration of total cholesterol 
The hydrolysis of nuclear proteins by cathep- 
sins I Calf thymus cathepsin Mari E Maver 
and bxToiNBTTE Greco (by invitation) National 
Cancer Institute, Bethesda 14, Md The proteins of 
calf thvmus, which were insoluble in 0 32SJnxCI 
and Were sedimented at 2,000 r p m , wore hydro- 
Ivzcd by the catliejisins prepared from calf spleen 
and calf thvmus with optima at pH 4 0 and at pH 
6 0-6 a The proteinase activ ity at pH 4 0 was ac 
tivated bv cysteine while tliat at the higher pH 
was not This protein fraction vields both nucleic 
acidand histone abundantly It contained approxi- 
iiuteh 15% nitrogen and 2 percent phosphorus 
The nuclear protein or nucleo histone fraction of 
calf thvmus, separated bv the usual method ot 
boiuiiou m weak alLili and precipitation with 
acetic acid, was hvdrolyzcd at one pll optimum of 
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pH 4 5-5 0 The thjmus hialonc and tlupein, the 
protamine of herring sperm, weie also hjdioly/cd 
by calf spleen and thymus cathcpsins 

Vitamin A deficiency and diet composition 
Jean Maai r (by invitation) and W A KiiLiin 
Yale Ntilrilwn Laboratory, Deparlincnl of Physi- 
ological Cheimslry , Yale University Sprague Dan- 
ley weanlings of uniform weight were fed vitamin 
A free, synthetie diets , controls w ere kept for each 
group Three diets were designed to study the in- 
fluence of the protein level (10, 25 and 60% casein) 
on the growth and survival tunc of the deficient 
animals Two high fat diets (purified lard and corn 
oil) w ere used to demonstiate the possible influentc 
of saturated and unsaturated fats Similarly dex- 
trin w'as compared with sucrose When casein re- 
places sucrose isocalorically, survival tune varies 
inversely with the protein level and bears no direct 
relationship to the maximum weight attained The 
difference in the average weights of the three con- 
trol groups at 10 days was not statistically sig- 
nificant Fats were found to be protective against 
vitamin A. deficiency, as evidenced by an increased 
survival time The average maximum growth of 
the deficient animals on hard fat w as considerably 
and consistently better than on corn oil, although 
no significant growth difference was seen in the 
controls The replacement of sucrose by' dextrin 
did not result in any change The autliors have con- 
comitantly demonstrated that vitamin C defi- 
ciency was an integial part of the vitamin V defi- 
ciency syndrome in the rat The modification of the 
picture given above by addition of ascorbic acid is 
now being studied 

Pitmtary-protein-bound iodine and the Plum- 
mer treatment of hyperthyroidism J F Mc- 
Clendon and Wxi C Foster (by invitation), 
Hahnemann hledical College, Phila and J W 
Cavett (by invitation) Salisbury's Laboratories, 
Charles City, Iowa For several weeks 74 chickens 
were fed 0 2% thiouracil, 71 chickens received 4 
cc Lugol’s solution per gallon drinking w vtcr and 
71 were controls The pituitanes of the controls 
contained an average of 0 052 micrograms of pro- 
tein-bound iodine, PBI, (3 nucrograms per gram 
fresh) The pituitanes of chickens fed thiouracil 
averaged 0 044 microgram PBI (2 5 nucrograms per 
gram) and the pituitanes of chickens given Lugol’s 
averaged 0 077 microgram PBI (3 8 microgianis per 
gram) The desiccated thyroids of the controls 
contained 0 199% PBI, those of the thiouracil-fed 
0 0253% PBI and those of Lugol’s-fcd 0 372% PBI 
This excess PBI in the thyroid apparently was not 
passed into the circulation as the chickens did not 
lose w'eight Therefore we believe that the excess 
PBI in the pituitary has not migiated from the 
thyroid but is formed in situ (as jMcClendon and 
Foster postualted for sheep, Fed Proc 6 275) 
inside the pituitary, wheie it suppiesses the for- 


mation of tliyrotiopin foiiicc the PBI cannot exceed 
tlic total iodine and the pituitary is more than 80% 
warcr, our values arc 5 tunes those of Gloss who 
found 1 to 2 iiiicrogranis total iodine per gram dry 
pituitary He spoke of “possibility of contamina- 
tion’’ of eommereial preparations 50 times his 
values (It should be noted that U S P thyroid 
contains 2000 nucrograms per gram ) We interpret 
the variations of PBI in the pituitary as being 
formed during life and not due to contamination of 
the sample 

Methionine in the growth of the malarial para- 
site, P/nsmodiimi Aiiom/cst RaliiiW McKiiand 
QuiXflN M Geimax (by invitation) Depart- 
ments of Biological Chemistry and of Comparatne 
Pathology and Tropical Medicine, Ilariard Medi- 
cal School, Boston, Massachusetts Plasmodium 
knowltsi requires the addition of methionine for its 
in vitro growth ind multiplication (Fed Proc , 6, 
276, 1917) This means that the parasite needs 
more methionine than it can obtain from the host 
reel cell aiul from its imiiicdi ite environment 
Since this requirement is so critically important, 
it seemed desirable to determine, (1) possible 
changes in the iniount of free methionine in the 
circulating plasma of the host animal, Macaca 
mulatta, and what effect this might liavc on the 
in itio growth of the parasites anil (2) the effects 
of mclliioiiine analogs and methyl acceptor coni- 
ixninds on parasite grow th and multipluation both 
in vitro and in mo The P hioivlcsi infection in 
our monkeys is controlled by fasting the animal 
(not by subjecting the animal to lowered temper- 
ature, another stress condition) and is reversed by 
giving dl-methiomne or para aminobenzoic acid 
This control of the parasiteima is not reversed by 
the oral administration of a body weight-main- 
tenance level of sucrose or of sucrose plus injected 
ascorbic acid Diets complete, except for niethi- 
onine, are being tested The plasma levels of methi- 
onine under these conditions are being determined 
The in i itro growth of P knowlest is markedly in- 
hibited by methoxinine and ethionine and the in- 
hibition IS overcome by the addition of extra 
methionine The antagomst/methionine ratios arc 
about 10/1 and 1/1, respectively Guanidoacctic 
acid, an acccjitor of nicthy 1 groups from niethioiuiic 
13 being tested in monkey's, both for its effect on 
parasite giowth ind on the plasma level of methi- 
onine 

A crystalline compound of / 3 -Lactoglobulin with 
dodecyl sulfate T L McMlekin, B D Polis 
(by invitation), L S DellaMomca (by invita 
tioii) and J H Custer (by' invitation) Eastern 
Regional Rcscaich Laboratory, Philadelphia tS, Pa 
A ciystalhnc derivative of ^-lactoglobuhn con 
taming two equivalents of dodccyl sulfate has been 
prepared The compound is apparently uiidis 
sociatcd, since the dodecyl sulfate is not removed 
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bi barium ion The iso electric point of the dodecN 1 
deni atn e is sbghtlj more acid than that of ^ lacto- 
globuhn, as shown bj its niobilitj Moreover, a 
salt solution of the dodecj 1 derivative of ^ laeto- 
globuhn has a pH of 5 06, as compared with 5 iS 
for ^ lactoglobubn The solubilitj of the dodecj 1 
derivative is about one-half as large in water and 
one third as large in dilute salt solutions as that of 
^ lactoglobubn The titration curves of both these 
substances are essentiallj the same on the acid side 
of the iso electric point, while on the alkaline side 
the titration curve of the dodecj 1 derivative indi- 
cates a greater alkab-combimng capacitj This 
finding is in agreement w ith the increased mobihtj 
obtained with the dodecyl derivative, as compared 
with that of jS lactoglobubn on the alkaline side of 
the iso electric point The dodecj 1 derivative has 
the same amount of amino nitrogen as /J lactoglo- 
bulin (on a total X basis), as indicated bj the Van 
Sljke method This dodecj 1 derivative did not 
give a test for sulfhj drjl groups Efforts to remove 
the two eqmvalents of dodecj 1 sulfate from lac- 
toglobubn have failed, indicateing that previous 
reports of the complete removal of this substance 
from proteins are in error, since the mobilities of 
the proteins after treatment with dodecj 1 sulfate 
and subsequent removal are invanablj different 
from those of the untreated proteins 
An egg yolk protein containing 10% phosphorus 
D VLB K ilECHAM (bj invitation) and H vrolb S 
Olcoxt IFesicrn Regional Research Laboralonj, 
ilbany, Cahf Bureau of AgricuUural and Indus- 
trial Chemistry, Agricultural Research Administra- 
tion, U S Department of Agriculture A protein 
preparation contaimng 10% phosphorus is obtain 
able from egg jolk as follows Diluted jolk is cen 
trifuged (Sharpies) The insoluble fraction is 
hophibzed, extracted with ether, and dispersed in 
5% sodium sulfate Addition of sodium sulfate to a 
concentration of 36% precipitates the bulk of the 
proteins The phosphoprotein is precipitated from 
the remaining solution with copper acetate The 
precipitate is dissolved at pH 2 and reprecipitated 
at neutrality After further purification steps, the 
copper IS removed bj dialj sis against citrate buffer 
(pH 5) One preparation appeared to be 90% 
homogeneous bj electrophoretic analysis The fol- 
lowing properties are typical nitrogen, 12%, phos 
phorus, 10% , sulfur none , number a\ erage molec- 
ular weight (osmotic pressure), 18,000 to 25,000 
Titration data indicate that the phosphorus occurs 
as ortho phosphate ester Sufficient scrine is 
present to account for at least S0% of the phos 
phorus, and the presence of o phosphate esters of 
scrine residues is further suggested b\ a marked 
destruction of serine during acid hjdrohsis and 
bj the development of increased ultra violet ab- 
sorption, characteristic of dehj droalamnc residues, 
iftcr alLabne dephosphorjiation The phospho 


protein resists digestion bj whole pancreas extract 
but becomes digestible after removal of the phos- 
phate groups w ith phosphatase (orange or grape- 
fruit) At least 40%, and possibly considerably 
more, of the total protein phosphorus content of 
egg volk can be accounted for m the new phospho- 
protein, for which the name “phosvitia” is pro- 
posed 

Enzymatic hydrolysis of acetopyruvic acid 
Alton Meisxeb (by invitation) and Jesse P 
Gbeenstein Xalional Cancer Inslilule, A'ational 
Institute of Health, Bethesda, Maryland Acetopy- 
ruvic acid (.a,y diketovalenamcacid) is rapidly hj - 
drolyzed to yield nearly equivalent amounts of 
pyruvic aeid equally well in aerobic or anaerobic 
digests wnth aqueous extracts of rat liver and kid- 
ney The optimum pH for the reaction is about 7 0 
Prolonged dialysis of the extracts does not appre- 
ciably affect the reaction There is no detectable 
acetoacetate formation The resulting pj ruvic acid 
IS measured as the 2 4 dimtrophenj Ihydrazone and 
has been identified bj isolation Rat spleen, pan- 
creas, brain, skeletal and cardiac muscle, testes, 
intestine, stomach, lung, and primary hepatoma 
show negligible activity Acetopjruvate acceler- 
ates the desamidation of glutamine by rat Uver to 
nearly the same extent as does the equivalent 
amount of pyruvate However, no acceleration of 
glutamine desamidation by acetopjruvate was 
noted in the rat hepatoma, thus indicating that the 
dikcto acid itself is not active in the glutamine 
system Freshly prepared acetopyruvic acid was 
employ ed as the punfied sodium salt This salt, the 
free acid obtained therefrom, and the ethj 1 ester 
of the acid all possess a characterisitc absorption 
in the ultraviolet with a maximum at 2950l for the 
Xa salt, 2S50A for the free acid, and 2900A for the 
ester 

Inhibition of hyaluromdase by hydroquinones 
and quinones Kiel MBiEEand Charles Ragan 
(by invitation) with the technical assistance of 
Hann ah Weinsuelbacm Departments of Ophthal- 
mology and Medicine, School of Medicine, Columbia 
t niiersity, Vew York The inhibition by salicylate 
of the spreading reaction in animals and in man 
(Guerra, F J Pharm Exp Therap 87 1943, 
1946) has been confirmed However, in vitro 
salicylate in therapeutic levels had no effect on 
hvaluronidasc activitv (Meyer, K Physio! Revs 
27 335, 1947, Pike, R Science 103 391,1947, 
Dorfman, t et al Proc Soc Exp Biol and Med 
64 357, 1947) but did inhibit m concentrations 
winch denatured the protein The urine of p.itients 
on salicylate therapy was fractionateii and the 
fractions tested for inhibition of hv aluronulasc V 
potent inhibitor was found m the rccrjstalhzed 
sahej luric acid fractions, but sv nthetic salicv lurit 
acid had no effect The inhibition proved to be due 
to gentisic and gentisunc acids Synthetic gcntisic 
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acid aftci sliort incubition with liyaluronidabC 
gave strong iiihibtion which could be prevented b> 
hyaluionate This observation is in ugreennent with 
the stirenicnt that 2 5 benzoquinoiie carboxylic 
acid inhibits hyaluionidsae (Lowcnthal, J and 
Gagnon, A Science 105 CIS, 1917) The following 
hydroquinoncs and quinones strongly inhibited 
hyaluronuhsc in 0 0005 mol concentration hydro 
quinone dicirboxylic acid (25%), synthetic gen 
tisic acid (14%), homogcntisic acid (59%) and 
polyporic acid (93% inhibition) The significance 
of the rmdings will be discussed 

The free energy of phosphorylation OiTO 
AlbYLiuiOF and Plilr Obspnn (by invitition) 
Depailittcnl of Phi/hiological Chemislry, School of 
Medicine, UmicTsilijof Pcnnsylianiu From tqui- 
librium me isurcments by means of phosphal isc 
(Schmidt’s intestinal phosphat isc) ^F'‘ for by' 
drolysis of piimary alcoliolic esterphosphatc in 
hexosephosphates, D 3 jihosiihoglyccric acid, etc 
IS found to bo —300 to —500 cals By means of the 
equilibrium of the reaction phosphopyruN itc + 
ADP pyruvate + VTP, <iF° (from left to right) 
is found to be about —3000 to —3500 cals The same 
AF° of tiansphosphorylation obtains fiom 1,3- 
diphosphogly ceric acid to ATP From these and 
other equilibria, which were measured formerly 
by the authors and others, four classes of phos- 
phate compounds can be distinguished with regard 
to the AF® (25°C , pH S) of phosphorylation, thee 
are in decreasing order 

1 Acylphosphates and enolphosphates, aF’ 
around —14000 cals 

2 Pyiophosphates uid guanidinophosphates, 
AF° around —10500 cals 

3 Caibonylphosphate (Glucose-l-phosphate), 
AF° around —2000 cals 

4 Piimaiy alcoholic phospliatcs, AF° irouiid 
—400 cals 

The bearing of these dita for the energy triiisfer 
will be discussed 

Loss and restoration of rat liver enzymes (ac- 
tivity) related to dietary changes in liver protein 
Leon L Miller Deparlment of Btochemish y, 1 he 
Jefferson Medical College, Philadelphia, Pa The 
activity of five enzymes (catalase, alkaline phos- 
phatase, xanthine dehydrogenase, cathepsin, and 
arginase) has been measured by using homogenates 
of liveis fiom Sherman strain lats When compared 
with the livers of normal controls on a 25% casein 
diet adequate in vitamins, the livers of animals on 
a non piotein diet for 8 to 18 days show a loss of 
activity of all the enzymes studied The loss of 
activity IS gieatest when expressed in teinis of 
units of activity per 100 grams of initial body 
w eight, but is highly significant when expressed in 
units pel gram of liver protein (N X 6 25) The 
loss of enzyme activity is most probably the result 
of the loss of enzy me piotein per se On this basis 


presumably vital cn/y me proteins arc not spared, 
but aie lost along with liver cell protein in general 
A siimll group of rats was refed a 25% easem diet 
after 30 days on a G% casein diet followed by 5 to 
9 days on the non protein diet In most of the rats 
there w is prompt restoration toward normal of 
liver protein and cn/y me protein (i c activity) 
Utilization of pyruvate by heart ventricle in 
wtro as a function of time 0 N Mili i u (by invi- 
tation), R h Otiox (by invitation) and F J 
bTAUE Dtparlmcul of A ulrilion, Hanard School 
of Public Health and Department of Biological 
Chemistry, Hanard Medical School, Boston The 
rate of pyruvate utilizition by cells in vitro has 
been determined for i variety of animal tissues, 
eggs, and mieroorgimsms by a number of investiga- 
tors The object of the present study w is to deter- 
mine the effect of the length of the period of meas- 
urement ind the tune of substrate addition upon 
the rite of pyruvate disappearanee and lactate 
production in slii cs of ventricle from t“irdiac mus- 
cle of well nourished r its iiid ducks bliccs of ven- 
tricle were bathed in jihosphite saline containing 
5 niM/L of pyruvate for varying intervals in a 
stamiird Warburg ipparitus at 37° in an atmos- 
jihere of oxygen In some experiments jiyruvitc 
was initially present , in others it was added after 
different intervals Bvruvatc and lactate were 
determined chemically and the rates of pyruvate 
disappearance and lactate production expressed as 
(Q) The follow ing table gives the results obtained 


Time of mcaiurement 

“*3pyruialc 

+Qhclatc 

minutes 



5-15 

>20 

>10 

15-30 

14-20 

5-10 

30-b0 

S-U 

3- 5 

CO-120 

5- 8 

2- 3 

130-210 

I 

<2 


The values obtained with rat and duck ventricle 
arc included together in the above ranges although, 
in general, the rat v alues w ere higher than the duck 
values Comparible decreases in py'ruvate utiliza- 
tion were obtained by adding pyruvate after given 
intervals of incubvtion without added substrate 
Chromatography of amino acids Colorimetric 
ninhydrin method for analysis of the effluent 
St VNroRD Moore (bv invitation) and William H 
Stein Rockefellei Institute for Medical Research, 
N^cio 1 orA. City The reaction of ninhydrin with 
NH- groups to give diketohy dnndyhdene diketo- 
hy drindamine has been utilized as the basis for a 
colorimetric dctciimnation of ammo acids and 
lelated compounds in effluent samples from strach 
chromatograms The lack of reproducibility of the 
color yield from a given ammo acid in the nmhy drin 
leaction, and the marked deviations from Beer’s 
law yy hich have been observed, are overcome by the 
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incorporation of hydnndantin or stannous chloride 
in the reagent solution to eliminate OMdative side 
reactions Although under these conditions the 
color jneld from a given amino acid is constant, the 
different amino acids do not all give the same per- 
centage yield of the blue product This fact does 
not prevent the accurate use of the method in 
chromatographic work in those cases where the 
individual anuno acids are separated from one 
another by the fractionation process The nin- 
hj dnn reaction is carried out at pH 5 and 100°C 
The absorption niaMmum of the colored product is 
at 570mn for all the a NH acids (e\cept cysteine), 
whereas with the 0 napthoqmnone sulfonic acid 
reaction, the mavima are similar but not identical 
On individual amino acids the accuracy is ±2 per 
cent with samples containing 3 microgranis of 
a NIL mtrogen 

The color development is obtained w ith a variety 
of compounds containing NH groups, including 
ammo acids, peptides, primary amines, and am- 
monia For chromatographic work the generality 
of the reaction extends its usefulness For work 
with unfractionated biological material the lack of 
specificity IS a disadvantage 

The purification and crystallization of phospho- 
glucomutase Victor \ Najjxr Department of 
Biological Chcmisiry, Washington I niierstly '^led 
teal School Perfused rabbit muscle is passed 
through a meat grinder and extracted with two 
volumes of water (I), adjusted to pH 5 w ith molar 
acetic acid, heated to G5°C and filtered The 
filtrate (II) is made to 0 65 ammonium sulfate 
saturation The precipitate is dissolved in acetate 
buffer pH 5 0 (III) then heated to 63°C and 
centrifuged The supernatant (IV) is raised to an 
ammonium sulfate concentration of 0 50 and pre 
cipitatc discarded The concentration is raised 
gradually to 0 55 where crystals appear after a few 
hours The saturation is further raised to 0 60 and 
allowed to stand 24 hours The 0 50-0 60 cristals 
(V) are then separated, dissolved in acetate buffer 
and recrystallized with ammonium sulfate The 
crystalline fraction between 0 55-0 60 (VI) is 
approximately 00% pure and t hat betw ecu 0 60-0 65 
(VII) IS deetrophoretically homogenous at pH 
50 



Fractions 


I 

II 1 

in 1 

IV ' 

V 1 

i 

|\n 

m umts/mff 



1 

i 

1 

1 


protein 

Phcwphoglucomutaso 

0 5 ! 

1 

3 0 1 

I 1 

0 0 

14 0 

21 

j 

t ^ 

26 

protein (rag ) 

■iOO 1 

1 200 , 

ISO 

HO 

130 

13 

‘ ai 


The enzymatic hydrolysis of glutathione Kxx 
Nxk>>murx (b\ iiixitation) and Fiuvncis Bisk 
LEX Laboratorti for the Siwly of Ihrcditarg and 


Metabolic Disorders and the Departments of Bto- 
chemistrij andyMedicine^ Unuersihj of Utah School 
of Medicine, Salt Lake City, lltah It has been 
found that glutathione is hydrolj zed to cystemyl- 
gly cine and glutamic acid by an enzyme of kidney 
tissue This enzyme is relatively stable to heat and 
IS activated by magnesium ions The enzyme re- 
sponsible for the hydrolysis of cxsteinylglycine to 
cysteine is found in liver and muscle as well as in 
the kidney This enzy me is labile to heat and is 
strongly inhibited by calcium or magnesium ions 
Desiccated hog kidney (Viobin Corporation) is a 
good source of the enzyme resjxmsible for the 
hydrolysis of glutathione to cysteinylglycine, con- 
siderable purification of this enzyme has been 
achieved The purified enzyme lias been utilized 
in the estimation of glutathione in whole blood and 
in homogenates of tissue The cy xteinylgly cine is 
measured by the method of Sullivan and Hess (J 
Biol Chem , 116, 221 (1338)) for cysteine Glu- 
tathione, added to whole blood or homogenates of 
tissues, may be quantitatively recovered by this 
method 

Blood sugar changes following the administra- 
tion of lactose in raw and evaporated milk Swi- 
vel Nvtelso\ (by invitation), Benjamin Kra- 
mer and Mvrvix Sherman (by invitation) 
Pediatric Research Laboratory , Jewish Hospital of 
Brooklyn The same infants on successive days 
(3rd and Ith day after birth) show fairly close cor- 
relation in carbohy dratc tolerance curves w hen the 
same carbohydrate is administered as measured by 
the concentration of reducing sugar in blood The 
following formulae were compared in the same in- 
fant by measuring carbohydrate tolerance curves 
on successive days a) Lactose in evaporated milk 
formula vs Lactose in raw cow ’s milk formula , 
b) Starch hydrolysate (Cartose) in evaporated 
milk formula vs Starch hydrolysate ui raw cow’s 
nulk formula, c) Raw mother’s milk Lactose in 
raw milk formula shows higher peaks and more 
rapid return to the fasting level than Lactose in 
evaporated nulk formula Starch hydrolysate in 
evaporated milk formula shows higher peaks and a 
more rapid return to the fasting lev cl than lactose 
in the same formula, but improvement is observed 
w hen the starch hy droly sate is administered in raw 
milk Raw mother’s milk per se shows higher peaks 
than any of the abov e formulae The time required 
for return to fasting lex el was the same as for lac 
toso in raw cow’s milk These observations may 
explain our statistical growth studies which show 
improved weight curves for infants, in the first 
seven days of life on breast nulk supplemented 
with starch hvdrolvsate (Cartose) over evaiioratcd 
milk supplemented with starch hvdrolysatc 

Response of citric acid levels to administration 
of glucose SvMCEL N ATLLSOX, JOatPll B PtSCLS 
and JtULS K Lreovox (introduced by Alulrt 
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E Sobel) Department of Biochcnixstrij of the Jew- 
ish Hospital of Brooklyn Following the adminia- 
tration of glucose orally the citric acid level, in 
serum, drops slow ly for the first thirty minutes and 
then drops sharply to a minimum point (25-35% 
lower than the fasting level) about 1 10-200 minutes 
after glucose administration A gradual return, af- 
ter 5-6 hours, to the fasting level is then observed 
The minimum for citric acid corresponds with the 
period of most rapid drop in glucose level Injection 
of insulin, without glucose administration, causes 
a drop in citric acid serum level Most diabetics 
exhibit a citric acid response w Inch resembles the 
normal Coitaiu convulsive children and diabetics 
show an abnormal citric leid response Tins ab- 
normality takes the form of i rising level of citric 
acid which does not fall during the test period 
Another form of abnormality was a sharp rise for 
the first hour followed bj a lowering of the citric 
acid level to a minimum below the fasting level 
An in viuo relationship between the intermediate 
metabolism of glucose and citric acid is therefore 
indicated, which may be disturbed in certain 
pathological conditions 

The enzymatic liberation of pantothenic acid 
J B NbiLANDS (by invitation) and F M Strong 
Department of Biochemistry, Uniicrsity of Wiscon- 
sin, Madison, Wisconsin The purified eoenzjme 
for acetylation (J Biol Chem 162, 743, 194G) was 
found by Lipmann and his associates (J Biol 
Chem 167, 869, 1947) to contain pantothenic acid 
In this foim the pantothenate is unavailable to L 
casei although it may be liberated by the simul- 
taneous action of a purified alkaline intestinal 
phosphatase and a pigcon-livei enzyme The use of 
these enzyme treatments in the preparation of 
samples for pantothenic acid assay has been com- 
pared with the mylase P digestion method (Arch 
Biochem 9, 251, 1946) In general the new pro- 
cedure gives approximately a 3 fold increase in the 
apparent pantothenic acid level, although thirty- 
five fold increases have been obtained by allowing 
the enzymes to act on a boiled extract of chicken 
liver The latter was prepared immediately after 
death The pigeon-liver enzy n e has been found to 
be replaceable by a chicken-livcr enzyme, the 
latter is a more convenient source for routine assay 
work It would appear that a large share of the 
pantothenic acid present in a wide variety of foods 
and other biological matciials exists in the com- 
bined form, and has not been included in most of 
the previously reported assay values 

Emetics and inhibition of carboxypeptidase 
activity Hans Neukath and Elaine Elkins (by 
invitation) Department of Biochemistry, Duke 
University School of Medicine, Dm ham, N C 
Independent determinations of the proteolytic 
coefficient (C = k/E) foi the hydiolysis of carbo- 
benzoxyglycyl phenylalanine (CGP) bycarboxypep- 


tulase, in 0 05 M substrate solutions, have yielded 
a value of about C = 10 Present measurements 
reveal a large dependenee of the first order reaction 
constant, k, on substrate concentration (dl-CGP) 
The corresponding iirotcolytic coefiicients ap- 
proach a minimum xalue of C = 5 above 0 075 M 
substrate (with respect ton CGP) and a maximum 
value of C = 53 below 0 001 M substrate similar 
trend was observed with solutions of l-CGP The 
data (it closely the equations of Lincwcavcr and 
Burk None of the ri letion products, 1 e carboben 
zoxyglyeine and i -phenylalanine, inhibits hy- 
drolysis nor does n CGP However, hydrolysis is 
largely inhibited by n phenylalanine The possi- 
bility of ojitii il inversion during enzymatic 
hydrolysis 1ms been excluded by the observation 
that jiheny lalanine isolated from the enzymatic 
hydrolys.itc of i CGP is not oxidized by d ammo 
acid oxitlise It appears, therefore, that the de- 
pendence of re letion rates on substrate concentra- 
tion IS unrelated to the inhibition by D-phenyl- 
alaninc This conclusion is further corroborated 
by the findings that the latter inhib'tion is of the 
non eomiietitive tyjie While n-lysine is not in- 
hibitory, the extent of inhibition by other n ammo 
acids dccrc'ibes in the order phenylalanine > 
histidine > valine = isoleucine It is noteworthv 
that these n-isomers are inhibitory despite the 
f let that peptides tout lining some of the cor- 
responding I isomers arc not spceihc substrates for 
carboxypeptidase 

Estrogenic activity of doisynolic acid and re- 
lated compounds IIvnoLuJ Niciiolxs (by inviti- 
tion),&iDNLx V Thvxkr uid Edward V Doisi 
Laboratory of Biological Chemistry, Sami Louis 
Uniiersily School of Medicine, Saint Louis, 
Missouri Since ^Micscher’s discovery of the pro- 
nounced estrogenic activity of 1 cthyl-2-methyl 7- 
hydroxy - 1,2,3,4,9,10,11,12 - octahydrophenan- 
thryl-2 carboxydic acid (doisynolic acid) and some 
related compounds, we have reinvestigated some 
of these derivatives in our laboratory Doisynolic 
acid and the 7-benzoate methyl ester of this com- 
pound have been assayed in spay ed rats and mice 
Similarly bisdehydrodoisy nolle acid and its methy 1 
ether have been assayed We find that doisynolic 
acid injected subcutaneously is less active than 
estrone in spayed rats However, this acid is more 
active than estrone administered orally to spayed 
rats It IS considerably less active than estrone 
(approximately 1/150 as activm) by subcutaneous 
injection in spayed mice, an observation which 
agrees with out earlier assay of this substance 
Doisynolic acid possesses about the same ordei of 
activity as estrone w hen given orally to mice 
These data again emphasize the difficulty in at- 
tempting to compare the activity of one compound 
w ith another estrogenic material using only one 
species of animal From the mixture resulting from 
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fusion of estrone with potassium hydro\ide we 
have isolated doisj nolle acid, estrone and another 
steroid insoluble in carbonate 
Respiratory metabolism in yeast and coenzyme 
A levels Effect of phenyl panthenone on coenzyme 
A synthesis G D\.iud Noveuj (by invitation) 
and Fbitz Lipiii.vn Biochemical Research Labora- 
tory, Massachusetts General Hospital, and the De- 
partment of Biological Chemistry, Hariard Medical 
School, Boston Samples of 3 east, high and Ion in 
coenzyme A (Co A), were obtained from panto- 
thenic acid deficient yeast by pre treatment, in a 
glucose-phosphate medium, with and without 
pantothenic acid In this manner samples could be 
compared containing an average of 350 and 100 
units of Co respectively The respiration of 
acetate, ethanol and glucose was follow ed , increase 
in Co A corresponded with a doubling to tripling 
of the respiratory rate with acetate and ethanol 
and about 30% increase with glucose In the defi- 
cient samples an accumulation of acetic acid oc- 
curred with ethanol and glucose Malonate de- 
pressed the stimulated respiration of acetate while 
there was little effect in the deficient sample Pre 
liminary yesults have been obtained in a study w ith 
dried yeast of citrate synthesis from acetate and 
o\alacetate The described veast system offers an 
opportunity' to study the mode of action of panto 
theme acid antinictabohtcs Mainly phenyl pan 
thenonc (Woolcy et al J Biol Chem , 159 263, 
1945) was studied Its presence, together with 
pantothenic acid, in the pre treatment period, was 
found to suppress completely Co A synthesis y leld- 
ing a preparation w ith low acetate oxidation When 
added, howevti, after the enrichment period, 
icctate oxidation was unaffected or rather stimu 
1 itcd by addition of phcnxlpanthenonc The ob 
servation indicates the action of pheny Ipanthenoiie 
to bo due to a blocking of the synthesis of Coen 
7} me A from pantothenic acid 
Effect of biotin-deficiency upon the respiration 
of cardiac muscle m ducklings R E Olson (by 
imitation), 0 N Miller (by invitation), and 
I J Stxul Department of \ utritioil, Hariard 
School of Public Health and Department of Bio 
logical Chemistry, Hariard Medical School, Boston 
A number of recent reports ha\e indicated that 
biotin functions in metabolism to facilitate the 
reversible carboxylation of pyruvic acid to oxal- 
acetic icid If the failure to accomplish this reac 
tioii were i major biochemical lesion in biotin 
dehcient tissues it might be expected that the rate 
of utilization of pi ruiate as well is intermediates 
of the trie irboxi lit icid cy ch would be depressed 
lo test this hyiKithcsis wi hut determined the 
ritt of oxygen tonsuinption of slices of xcntricle 
from heirts of biotin deficient ind normal ducks 
without adiied siihstr lie indwith idded pi ruiate 
iiid succinate 'Ihe rate of disapptarincc of py 


ruvate during the period of respiration was deter- 
mined chemically and the rate of succinate me- 
tabolism was measured by determining the rate of 
radioactive CO- production from carboxyl labeled 
succinate during the period of respiration The 
oxygen consumption of biotin deficient heart ven- 
tricle is markedly depressed Without added sub- 
strate it 18 reduced 30%, with added pyruvate 27% 
and w ith added succinate 23% The rate of disap- 
pearance of pyruvate to non-lactate products is 
reduced 65% and the rate of CO3 production from 
succinate is reduced 45% The injection of biotm 
to deficient birds restores these values approxi- 
mately to normal 

Further studies on the effect of cysteine and 
histidine on the production of cobalt polycyth- 
emia James M Outen From the Department of 
Physiological Chemistry, Wayne University College 
of Medicine, Detroit Earlier studies in this labora- 
tory have demonstrated that the oral administra- 
tion to rats of cysteine or of histidine significantly 
inhibit the production of poly'cythemia by cobalt 
also given orally On the other hand, methionine 
and choline in equivalent amounts had no detecta- 
ble effect Since both cysteine and histidine form 
less soluble complexes with cobalt than inorgamo 
cobalt salts, the question was raised as to whether 
the inhibiting effect of these tw 0 amino acids might 
be explained on the basis of a decrease in the in- 
testinal absorption of cobalt In order to study this 
question further, the complexes of cobalt with 
cy steine and w ith histidine have been prepared and 
injected subcutaneously into rats in amounts 
equivalent to 1 0 mg cobalt per day Control rats 
were injected the same amount of cobalt as the 
sulfate A 12 week period of observation was em- 
ploved during which time the hemoglobin content 
of the blood was determined biweekly The data 
obtained thus far indicate that cobalt injected as 
the cy steine complex does not produce a poly cy th- 
enua Studies with the histidine complex are in 
progress The relation of these observations to the 
possible mechanism of cobalt action in increasing 
hemopoiesis w ill be discussed 

Peptidase increase during growth of the salivary 
glands of the fly, Drosophila melanogaster Eliz- 
VBETH K PvTiEnsoN, Mviuoiut E Dvckeuvivn, 
and J vcK Sculltz (introduced bv Theodobe ]• 
Lavive) Lanlenan Hospital Research Institute 
and Institute for Cancer Research, Philadelphia, 
Pa Peptide splitting enzymes have been studied 
during growth of the salivary glands of vanoiis 
genetic stocks of Drosophila melanogaster isiiig 
Linderstrpm-Lang Holier micro techniques tx 
tracts of the glands are found to have the ability to 
spht ilanv Igly cine, leucvlglycinc, leucvlglvclv 
glvcine, and triglycino in order respective to their 
activitv \ction of ictivator» and inhibitors, pll 
activity, concentntion, and time curves show the 
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enzyme splitting alanylglyunc to be a t3'pical 
intracellulai" peptidase Alanylglyoine is used as 
the substrvte in the subsequent c\perimcnts on 
single glands The larval salivary glands reach then 
maximum size in the carlj prepupa and then dis 
integiate Cell division stops in the cmbr30 ind 
theiefore growth of a constant number of cells of 
like physiological function may bo studied Com- 
paiison of different stocks attaining diverse nitio- 
gen levels at maximum grow th shows the pejitid isc 
content of the glands to be proportional to their 
nitiogen content During grow th the ability of the 
glands to split alanylglycinc increases witli their 
nitrogen content Is the glands break down, i 
sharp decrease in splitting abilit3 occurs llic re- 
sults show a correlation of peptidase content with 
growth of the cells and not with their breakdown 

The isolation of pregnanol-3(a)-onc-20, Comp’d 
Y (C;iH eOn) and Comp’d Z (CuHj.O.) from the 
bile of pregnant cows W H Plvulman Depart- 
ment of Biochcinislr)j, Jefferson Medical College, 
Philadelphia That bitch (31 0 liters) of bile from 
which estione had previously been isolated (Pearl- 
man et al , J Biol Chem , 170 173 (1917)) was 
further investigated The ether-soluble neutral 
material of unhydrolyzed bile was rcpcatodl3 par- 
titioned between petroleum ether and 90% meth- 
anol The latter fraction was sepaiatcd into ketonic 
and non ketonic moieties with the aid of Girard’s 
reagent T The ketones weie treated with succinic 
anhydride to obtain the alcoholic ketonic fraction 
which, following the removal of a small quantity of 
digitonin-precipitable material, was chromato- 

^phed There were obtained b3 these procedures 
5 mg of pregnanol 3 (a) one 20 It was identihcd 
by its melting-point, specific optical rotation and 
C,H analysis, a diacetyl deiivative w is also pre- 
pared and similarly identified The non-ketomc 
fraction, on treatment with ethyl acetate, Mcldeil 
142 mg of a white crystalline product, in p 200- 
208° which proved to be a mixture and was thcic- 
fore chromatographed Comp’d Z, m p 229-229 5° 
[all, = —9° (dioxan) was thcieby obtained , 
Found 78 15% C, 11 07% H , Ci 9H3<.0 , calculated, 
78 03% C, 11 03% H Comp’d Y, m p 234-236°, 
[aln -f- 19° (dioxan) was also obtained An addi- 
tional 33 0 liters of bile was obtained from pregnant 
cows and worked up as befoie Theie weie ob- 
tained 20 mg of Comp’d Z, in p 228 5-229°, 
Wo -2° (ethanol), found 78 12% C, 11 05% H 
There weie also obtained 16 mg of Comp’d Y 
(rectangular plates from alcohol), m p 235-236°, 
Wo +20° (abs ethanol) Found 78 73%C,11 25% 
H, C.1H35O2, calculated, 78 69%, 1133% H 
Comp’ds Y and Z are non-digitonin precipitable 
Comp’d Y" IS not identical with pregnanediol- 
3 (a), 20 (a) Structural elucidation of these prod- 
ucts IS in progress 

Preliminary observations on the renal excretion 


of radioiodinc after administration of tracer doses 
Mxusciiitm II Powm Wiliivm C IMcCova- 
111 a, Jn (by invitation), F Rahiond Kiatixg, 
Jn (b3' invitation) indJosi I’H Bluksox (by invi- 
tation) Divisions of Biochemistry, of Medicine and 
of Biometry and Medical Stalislia, Mayo Founda- 
tion and Mayo Clinic, Rochester, Minnesota Tracer 
doses equivalent to ibout 100 micro curies of radio- 
uluc iodide (!“', Oik Ridge Opentions, Atomic 
Energy Commission), together with 100 micro- 
grams of nonradioaelive sodium iodide, Jiaae been 
ingested h\ hum 111 beings Subsequently samples 
of blood pi ism i lud of urine, collected at suitable 
iiiten ils, h ivc been ainlyzed for their content of 
I“‘ Plasma clear iiiees of I*’*, calculated from 
these dat i by the conventional procedure, that is, 
by multiplying the ritio of the concentrations of 
I“* in urine anil plasm i bv volume of urine per 
minute range from ibout 10 cc per minute in nor- 
mal persons down to 15 ei or less in persons with 
V irv ing degrees of ren il insuffieiency \n alternate 
method of calculation involves extrapolation to 
zero time of the plot of log plasnu I“‘ concentra- 
tions versus time, and division of the (hypotheti- 
c i!) value for j)l isin 1 1'” «o obtained into a quan- 
titv representing r ile of renal excretion of I”* 
(The latter value is derived by the procedure of 
Keating, Power, Berkson ind Haines, Journal of 
Clinical Invcstigilion, in press ) The valuesfor 
plasm i elc irance of I”* obtained by this method 
are cssentiilly simihr to those obtained by the 
convention il method These preliminary observa- 
tions indicate, insofar is the clearance of tracer 
iinounts of I‘” may be iceepted as a valid measure 
of the clearance of the nonradioactive inorganic 
iodide of the plasm i, tint the clearance of the 
Utter under the conditions of our observations is 
considerably grciter than that of the v istly more 
abundant halogen, chloride 
N-acylaled and N-melhyJated gljcyldehydro- 
alanine and related compounds Viacext E 
Pnict (bv invitation) and Jesse P Gheexsteiv 
yational Cancel Institute, National Institute of 
Health, Bethesda, Maryland Chloroacetylgly cyl- 
dehy'droalanine, gly cy Igly cyldehv droalanine, and 
N methylglvcyldehy droll mine, in which one hy- 
drogen atom of the a ammo group is substituted, 
and chloroaeety 1 - N - methy Igly cy Idehydroalamne 
111 w Inch both hy drogeii atoms of the ammo group 
are substituted, were prepaied and subjected to 
exzymiatic hy diolysis at pH 8 m certain rat tissue 
digests The first tw'o compounds were hydrolyzed 
in all tissue digests it close to the same late 
as glycyldehydroalanine and wCre presumbaly 
attacked by^ dehydropeptidase I No significant in- 
crease in cc amino nitiogen was noted in anmionii- 
fiee, kidney digests of chloroaeety Iglycyldehy dro- 
alanine after the dehy’dropeptide bond was nearly 
completely hydrolyzed N-methylglycyldehydro 
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alanine uas hydrolyzed at a lower rate than glycyl- 
dehj droalanine, while chloroacetyl - N - methyl- 
glj cj Idehj droalanine was not hydrolyzed in anj 
of the tissues studied To serve therefore as a sub- 
strate for dehydropeptidase I, the compound need 
not possess a free, basic a. amino group, but it must 
e\ idently have an a mtrogen atom to hich at least 
one hydrogen is attached Under certain conditions, 
reaction of chloroacetyldehydroalanine with meth- 
3 lamine or dimethylamine leads not only to re- 
placement of the halogen but also to substitution at 
the double bond 

Purification and properties of E coh bacterio- 
phage Tc Frank W Putnam, Llotd M Kozlofp 
(bi invitation) and E A Evans, Jr Deparlment 
of BiochemislTij, Utinersily of Chicago Study of 
protein synthesis and nucleoprotein turnover in 
virus-infected orgamsms has been imtiated using 
the E coll bacteriophage sjstem as a model Bj 
differential centrifugation in the Sharpies super- 
centrifuge and in the high speed angle centrifuge, 
bacteriophage Tjr'*' parasitizing E coh (Strain B) 
lias been isolated in a j leld exceeding 8 mg per 
liter of crude lysate For phage purified from 
nutrient broth medium the infectivity (gm N per 
infectious unit) measured bj the plaque count 
method averaged Elemental and com- 

ponent analysis, including P partition of the 
purified phage has been made Desox'yribonucleic 
acid (DN\) IS the characteristic nucleic acid 
Phjsical characterization of the purified phage is 
being undertaken Factors stimulating or inhibiting 
virus reproduction in broth or in synthetic (lac 
tate) medium liave been studied by the one step 
growth curve technique While common metabolic 
inhibitors such as cjanide, azide, e(o onlj partiallx 
repress growth or Ijsis, addition of a cationic de- 
tergent (1 10,000) toward the end of the latent 
period completely inhibits pliage reproduction 
Pliage containing radioactixe phosphorus (infec- 
tiMtj 10“'*’^, actuitj 66 counts/microgram P) 
lus been isolated from a broth lysate contaimng 
0 46 nucrocuries P“/ml , and the specific activitx 
of the P fractions measured Preliminarj experi- 
ments indicate that the specific activity of the 
DN V frictions of the phage and the host bacterium 
are similar Further radioisotope studies of the 
meclianism of phage sj uthesis are in progress 

Analjtical procedure for determining individual 
tocophcrols in a mixture of a-, y-, and £-toco 

pherols M L Quaife (introduced by P L Har- 
ris) Research Laboratorus of Distillation Prod- 
ucts, lit Rochester, A no } orl V method for 
determining d , y , and o tocophcrols in a mixture 
containing all three as will is a tocopherol is pre- 
stiitcd It depends on the fornutionof their jellow 
nitroso dcrixatues These are separated b\ a 
simple chromatographic step and measured photo- 
metricalh The mtrosotoeopherols are formed bx 


treating d-, y-, and 5-tocopherols m alcoholic solu- 
tion with mtrous acid Mpha-tocopherol giv es no 
colored product Thej are red in alkaline solution 
but revert to yellow w hen extracted into petroleum 
ether They are measured with a Beckman spec- 
trophotometer at 410 mp or w ith an Evelyn photom- 
eter, using filter 400 Under the conditions used 
y- and S mtrosotoeopherols have the same extinc- 
tion, while mtrosotocopherol has about one- 
third less The mtrosotoeopherols can be separated 
by a simple chromatographic step and evaluated 
They form separate red bands on the column w ith 
the y-denvative at the bottom, the d- m the nud- 
dle, and the S- (two bands) at the top These are 
eluted separately according to the flow ing chroma- 
togram techmque Residues of the eluates are 
dissolved in petroleum ether and their absorption 
measured as noted Spectra of the eluates were 
found to be identical to those of control unchromat- 
ogrammed solutions of the mtrosotoeopherols 
Synthetic mixtures of all three non o-tocopherols 
in the presence of a-tocopherol have been separated 
and the components recovered quantitatively 
The method has been applied to commercial vi- 
tamin E concentrates w hich contain all four toco- 
pherols and to vegetable oils, following laboratory 
molecular distillation 

Gas pressure regulation in flame photometry 
Jos M Quashnock (introduced by Wm S McEll- 
ROv) Department of Physiological Chemistry, 
School of Medicine, Uniiersity of Pittsburgh A 
Perkin Elmer flame photometer with a Rangelator 
106 64 was studied to measure the degree of gas 
pressure regulation and the influence of any v ana- 
tion on the accuracy of the determinations Gas 
pressure was measured for four hour periods while 
the photometer was in use Maximum pressure 
change was 0 S mm water with a mean working 
pressure of 81 0 mm The mean time elapsing be- 
ta een successiv e minimum and maximum pres- 
sures was 5 4 seconds Measurements were then 
made on Na and Ix standards corresponding to 
normal sera diluted 1 500 for Aa and 3 100 for Ix 
The instrument was set at 100 with 10 p p m Na 
or Ix standard The various concentrations were 
deternuned at gas jiressures of SO mm and 78 mm 
water in rapid succession This pressure cliange 
gave greatest differences in measurements of high 
concentrations V.t lx concentration corresponding 
to 8 5 meq /I the results were 4 2% lower for the 
78 mm pressure than for SO mm Na measurements 
at 217 5 meq /I were 29^. apart \ anations in meas- 
urements of Na in the normal range of concentra- 
tions were less than 1*^, while the differences for 
Ix were too small to be mcasureable Since the 
maximum pressure clunge under operating condi- 
tions 13 0 8 mm water, the actual error will be less 
than half of the above The gas pressure regulator 
studied 13 adequate and gives variations which do 



1£0 


FEDEll VnON PIIOCEEDIXGS 


not significantly influence the accuracy of the 
flame photometer for measurements of normil 
serum Na and K 

Role of platelets ui coagulation of blood evi- 
dence of an inhibitor of the platelet factor Aii- 
MAND J Quick Dcpmlintnl of Biochcinislry, 
Maiqucile Umveisily School of Medicine, Milwau- 
kee It Ins recently been found that platelets do 
not supply thromboplastin, but an agent whith 
activates the thrombophstin precursor (thrombo- 
plastinogen) When blood is collected under condi- 
tions in nhich the platelets aie scrupulouslj 
preserved (i e at low tempei iture and with 
methylchlorosilane eoated instruments ind con 
tamers) and is centrifuged at high speed to remove 
the platelets, i plisina is obtained which clots 
very slowly and in which little prothrombin is 
converted to thrombin When washed hemophilic 
platelets are iddcd to such a plasnn, a norniil 
coagulation time and a siginficaiit iricrc isc in 
prothrombin consumption results Likewise, the 
addition of this platelet free plasm i to hemophilie 
blood normalizes the coagulation time and in 
creases the prothrombiii consumption This is 
accomplished by suppljirig thiomboplastuiogcn 
which hemophilic blood lacks There is no evidence 
that it contains iiiy inhibitory igent Blood ob- 
tained from a patient G9 ycais old, who developed 
a hemophilia-like disease following a dermatitis, 
had a coagulation time of 35 niinutcs When this 
blood was added to an equal volume of nonnil 
blood (coagulation time G minutes) the mixture 
coagulated m 30 minutes and only a trace of pro 
thrombin was activated These hiidings suggest 
that the patient’s blood contained an inhibitor 
f the platelet factor and that therefore the con- 
version of thromboplastinogen to active thrombo- 
plastin was prevented This type of inticoagulunt 
IS particularly significant clinically because it 
cannot be counteracted by transfusion w itli normal 
blood 

Enzymatic formation and breakdown of pentose 
phosphate E Rackeu (introduced by S Ociiov) 
DcpartineiU of Baclcriology, New York Universily 
College of Medicine The oxidative decarboxylation 
of phosphoglucomc acid to a pentose phosphate and 
the fermentation of the latter to CO-, and water 
was previously shown to occur in yeast extracts 
by Warburg, Christian and Griese (Biochcm Z 
282 157, 1935) and by Dickens (Biocheni J 32 
1626, 193S) A triphosphopyridine nucleotide 
enzyme, oxidizing phosphoglucomc acid, has now' 
been found in bacterial extracts and has been sepa- 
rated by ammonium sulfate fiactionation from the 
enzyme winch oxidizes glucose Gphosphate to 
phosphoglucomc acid (Zwischcnferment) In bac- 
terial extracts an enzyme has been found which 
produces triosephosphate from ribose-5phosphate 
The activity of this enzyme has been measured 


spcctrophotomcti Rally in the presence of an excess 
of triosephosphate isomeraso and a glycerophos- 
phate dehydrogenase The latter enzyme converts 
the triosephosphate which is formed from ribose- 
Sphosphale, into « glyeerophosjiliatc in presence of 
reduced diphosphopyndine nucleotide (DPX) 
The oxidation of reduced DPX is followed by the 
disappe trance of ibsorption at X 310 mp The 
ribose Sphosphate splitting enzyme from bacterial 
extracts li is been jiartially purified In the same 
extriets in enzyme is present which oxidizes re- 
duced DPN III the iircsence of gly colaldehy de 
Gly eolaldehy de and triosephosphate can condense 
to give a pentose phosphate This reaction is cata- 
lyzed by erystalline aldolase prepared from rabbit 
musele The barium s.ilt of the pentose phosph ite 
1ms been isolated It is not ribose Gphosphate and 
no evidence is a\ iil ible lint it cm be converted 
into ribose ophosiih ite 

Enzymatic inactivation of scrum vasoconstric- 
tor Mveuiei M Bvii’Oiit (by invitation) Vitov 
Vldls Gill IX mil luv ISK H Pvc.h Research Di- 
vision of the Cleicliind Clinic Foundation, Cleie- 
land, Ohio It is well cst iblished th it perfusion of 
lung with serum or delibnn ited blixid destroys 
their V isocoiistru tor letivity The nieehanism of 
this destruction is probibly eiizvmitie since i 
protein fraetion from lung extriets inietivates 
highly jiunlied jircp ir itions of serum vasoconstric- 
tor 

Rate of protein formation m the livers of par- 
tially hepatectomized rats D IliTTtxBLnct, 
Lnirit L Scuoul (by invitation) ind Dvvin 
Shi- MIX Department of Biochemistry and Path- 
ology, College of Physicians and Surgeons, Colum- 
bia Unuersitij, }\cw York While in i non growing 
organism the rate of the sy nthetie reactions is 
identical with the r ite of the degrid itiv c re ictioiis, 
this cannot be the case in a growing organism 
Growth results because the rate of synthesis ex 
eccds th it of degradation Previous work from this 
laboratory li is giv en v dues for the rate of form ition 
of the pioteiiis of the idult rat liver We have now 
investigated the rite of piotein foimatioii in the 
livers of parti illy hepitcctomized r its Twodiys, 
after about 50% of the liver had been removed, the 
rats were given a st indiiidizcd amount of glycine 
labeled w ith X“ The r ite of protein formation w is 
mcasiiicd by detei mining the rate of incorixiration 
of N*® into the liver pioteins The dita indicite 
that the rite of protein formation in the livers of 
these lats is not appreciably fiistei than in the 
liveis of the normal iiiim il Grow th in this instance 
IS not the lesult of in icceleration of the synthetic 
mechanisms but rather appears to result from the 
inhibition of the dcgradative reactions The impli- 
cations of this concept of grow t'l w ill be briefly hs- 
cussed 

Determination of arginase activity in tissue 
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homogenates application to epidermal carcino- 
genesis in mice Eiige'je Roberts (introduced by 
Michvel SoMOGii) Barnard Free Skin and Can- 
cer Hospital, St Louis, Mo Proviouslj described 
methods for the determination of argiuase activitj 
have been modified to give satisfactory results 
i\ith distilled nater homogenates of mouse liver, 
kidney, epidermis, and squamous cell carcinoma 
An aliquot of a 2% homogenate of the tissue was 
incubated with an equal volume of 2% MnCl; for 
5 to 6 hours with frequent shaking Maximal activa- 
tion w as achieved within 4 hours w ith liver, epider- 
mis, and tumor, and was maintained through at 
least 6 hours of incubation No activation of kidney 
homogenate was obtained with this procedure, and 
almost complete inactivation of the enzyme in this 
tissue occurred within 6 hours The activities of 
suitable quantities of the homogenates before and 
after activation w ere measured in the presence of 
excess MnCl; by estimation of the urea formed 
during incubation for 10 minutes at 3S°C with a 
concentrated arginine solution The reaction was of 
zero order and the activity for each tissue was pro- 
portional to the quantity of tissue employed 
Vrgmasc activitj values expressed in micrograms 
of urea liberated per mg of tissue nitrogen (a) be- 
fore activation and (b) after activation are given 
below for 3 sots of tissues consisting of 10 samples 
each studied in epidermal carcinogenesis induced 
in mice by methjlcholanthrenc normal epidermis, 
(a) 146 (61-220) and (b) 1171 (842-1659), hyper 
plastic epidermis, (a) 1221 (S97-1682) and (b) 3074 
(2,240-4380), squamous cell carcinoma, (a) 1992 
(861-2390) and (b) 13,378 (5,950-18,700) These 
results show that a highly significant increase in 
arginaso activity occurs in epidermal carcino 
genesis 

Biochemical characterization of Ijmphoid tissue 
proteins Sidnex Roberts (bj invitation) and 
Abriham White Department oj Physiological 
Chemistry, Yale ['nnersity. New Haien Mildly 
ilkaline (pH 7 6) extracts of h iiiphoid tissue 
obt lined from rabbit, mouse h mphos.ircoma trans 
pi lilts, indcaif thjmus have been found tobcquali- 
tativclj simihr in the Tisclius apjiaratus Six to 
eight components are evident, the quantity of each 
\arviiig with species and with effitieiicj of extrac 
tioii Vpproxinutclv 90% of the total protein 
present is distributed among four frictions, one of 
w Inch represents more than half of the total protein 
111 till extricts rrictionitioii studies liavc been 
loiiducted with alkiliiie extrii ts of i ilf thjmus 
Treitiiiiiit with cold efliiiiol \iclds fractions in 
soluble it 10%, 20%, 30% iiid 40% ctli mol concen 
tratioiis rcspectueh Electrophori tic evimiiutioii 
of these frictions suggests tint i jiarti il separation 
of tliMiius proteins Ins belli ichieved Prelimiiurj 
obstn It ions hive been made on some of the chem 
nil ind phj siologic il properties of these thjmus 


proteins Daily injection of the initial extract of 
calf thjmus into the rat resulted in hj’pertrophj of 
the spleen and thjmus in one to two weeks in 
apparent inhibition of the normal Ijniphopeme 
effect of foreign protein injection in the rat has 
also been observed, this activity appeared to be 
characteristic chiefly of the precipitate obtained 
with 40% ethanol 

A fiuorimetric assay for N'-methyl-6-pyridone- 
3 carbosylamide Fred Rosex, (by invitation) 
W V Perezweig, and Philip H wtoleh Depart- 
ment oj Biochemtslrij, Duke 'University School oj 
Medicine, Durham, N C Incubationof N* methyl- 
6-pyridone 3 carboxylamide (I) with acetone and 
KOH jnelds a fluorescent derivative Traces of 
water inhibit the reaction Fluorescence disappears 
if the final solution is acidified and may be restored 
by adding alkali N’-methylnicotinamidc does not 
j leld a fluorescent compound under these circum- 
stances The following procedure, while not en- 
tirely satisfactory, has been employed for urine 
analysis To 10 ml urine, adjusted to pH 9 6, 3 0 
ml saturated lead subacetate are added After 
centrifugation the supernate is brought to pH 6 and 
evaporated in a porcelain dish The residue is trans- 
ferred to a test tube with 0 5 ml water and washed 
in with about 9 5 ml acetone Vfter adding 2 gm 
anhydrous Na-SOi and centrifuging, the supernate 
IS evaporated and the residue extracted with a 
total of 8 ml acetone V suitable aliquot (0 2-1 0 
ml ) IS diluted to 1 5 nil with acetone and 0 06 ml 
12 N KOH added The tube is covered with para- 
film and shaken for 3 hours it 20° The solution is 
diluted to 10 ml w ith water and read in a suitable, 
sensitive fluorometer using thiamine assay filters 
V blank is prepared by adding 0 1 ml water to i 
similar tube before the incubation period The 
average 24 hour excretion of I by 6 normal adults 
Was 8 4 mg (5 0-13 2) iftcr oral administration of 
200mg nicotinamide, 150 mg I was excreted within 
24 hours and projxirtionallj more after larger doses 
Somewhat loss appeared after torresjxmding doses 
of niacin The errors of the urine extraction pro 
cedure are such tiiat these values are prob ibly 
somewhat low Nevertheless, they establish I as 
the major end product of nicotinamide metabolism 

The distribution ofrhodanese OttoRosexthal 
Harrison Department oj Surgical Research, Schools 
of Medicine, L nnersity of Pennsyhanta, Philadel 
phia Rhodancse catahzes tlie reaction HCN -(- 
Na S Oj NaSC\ -f NallSOj Mendel, Rudne\ 
ind Brownian rcjiortcd that the enzyme was absent 
in transplanted murine sartomas and nornuf 
murine jejunal mucosa, tissues displaying high 
icrobic glycolysis These autiiors suggested that 
the icrobie glycolysis was due to an inhibition of 
the Pasteur reaction by small amounts of IICN 
formed m the tissue metabolism and accumulating 
III the absence of rhoilaiiesc We have determined 
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the rhodanese activity of II 2 O homogtiiatca of di- 
verse normal and neoplastic tissues from different 
animal species The activity as expressed in terms 
of tlnocyanate/mm /gm dry weight of tissue 
measured at 20 °C in phosphate buffer of pH 7 3, the 
substrate concentration being 0 05 M The values 
obtained ranged from 2 to 5 in murine sarcomas and 
jejunal mucosa, rabbit spleen and pale skeletal 
muscle up to COO in rat liver There uere pro- 
nounced species differences in the activityof homol- 
ogous tissues While our data confirm the experi- 
mental findings of the previous workers they also 
demonstrate that rhodanese deficiency occurs in 
tissues with a normal aerobic metabolism The 
biological significance of rhodanese remains to be 
ascei tamed Studies on the kinetics of the rho- 
danese reaction revealed apparent dissociation 
constants of the enz 3 me substrate complex of 5 5 
X and 3 8 X 10“^ for S.Oi and IICN respec- 
tively The affimtj of IICN to rhodanese is thus 
smaller than to the icspiration enzjme Under our 
conditions of assay 0 05 hi sulfite produced a 50% 
reduction of the rate indicating revcrsibihtj of the 
reaction 

Early changes in the seminal vesicles of the 
castrate rat following administration of testos- 
terone G G Rudolph (by invitation) and L T 
Saxiuels DepailmcnL of Biochemistry, Unncrsily 
of Utah School of Medicine, Salt Lake City, i tah 
Fifteen and twenty hours after the subcutaneous 
injection of one mg of testosterone propionate in 
the castiate lat there is a significant increase in the 
weight of the seminal vesicles The glands luve an 
increased water content twenty hours after injcc- 

I ■ and at this time there is an increase 111 the 

tracellular water as measured by chloride spice 

ne oxygen uptake of the seminal vesicles increases 
as early as 10 hours after the injection of testos- 
terone propionate, and this level is the same as the 
oxygen consumption of the glands fifteen houisand 
twenty hours after injection The oxygen uptakeat 
these times is the same as that of the seminal 
vesicle from a normal mature rat When sodium 
succinate is used as substrate, the oxygen uptake of 
the seminal vesicles from castrate animals that had 
been injected for ten hours was increased ovei the 
oxygen uptake of the glands with glucose as sub- 
strate, while the oxvgOn uptake of the glands from 
uninjected castrate animals was only shghtlv in- 
creased The ehanges in the glands which bring 
about this increased oxygen uptake will be dis- 
cussed 

Oxidation of members of the Krebs cycle by 
liver and kidney Inhibition by trans-aconitate 
Murray Saffran and J L Prado (both intro- 
duced by Iv A C Elliott) Depai tment of Bio- 
chemistry, McGill University The addition of 
members of the tricaiboxylic acid cycle to kidney 
cortex slices results in considerable acid disap- 


peirance, increased oxygen uptake, and R Q 
changes, indiealiiig complete oxidation of these 
substances This is not the case with slices of other 
tissues (Elliott, K A C , Physiol Rev , 21 207 
(1911)) Similar behaviour has been found with 
isotonic suspensioiia of liver and kidney cortex 
The following observations were made during the 
course of an investigation of this difference Low 
conceiitr itioiis of Irani aeonitatc, an inhibitor of 
acomtase, depress the respiration of kidney slices 
in complete Ringer bicarbonate or phosphate, but 
scareely affect liver sliees Inealeiuni free medium, 
however, both arc affected The inhibitory effect is 
apinoxim itely proportional to the logarithm of the 
trails icomtate coneentratioii Deereased respira- 
tion IS found when no subatrite is added, or when 
an excess of fum irate or nial ite is present, but the 
inhibition is overcome by the addition of suc- 
cinate, eitritc or cis leomtate Presumably the 
intense activity of the succinate oxidizing system 
13 not affected, and in iiiereised concentrations, 
CIS aeoiiitate and eitr ite overeome the competitive 
inhibition by trans iconitite In the absence of 
calcium, high coneentrations of nulate cause ap- 
preciable icid disapiic irance with liver slices, 
though the rate of oxygen uptake is actually de- 
pressed It IS tcntitivelv concluded that both 
liver and kidney jiossess the enzymes necessary 
for the Lompletc utilizition of Krebs cycle acids, 
but that perme ibility factors prevent the complete 
oxidation of these substances by slices of tissues 
other tluin kidney 

The effects of thiamine deficiency in rats force- 
fed to maintain caloric balance Llo T Samuels, 
V I VxDERsox (by invitition)E Cievpmvn (by 
invitition) ind D MacKvv (by invitation) De- 
parimtnt of Biochemistry, Dnucrsity of Utah 
School of Medicine, Salt Luke City, Lilah To pre- 
vent the development of multiple deficiencies on 
thiiimiiic defieiciit diets due to the loss of appetite, 
rats were fed diets of constant composition by 
stomach tube Both controls and deficient groups 
received sufiicient c dories to cause an increase in 
total weight Vfter 17-20 d ivs gistric atony devel- 
oped in the deficient rits Within three days ifter 
its appear nice, all these rits would be dead from 
gastric distention unless feeding was stopped 
Consequently the rats were killed at this time and 
their tissues analy zed There w as no evidence of 
inability to form f it, both the deficient and control 
rats having show 11 a slight gain in liv'er fat and a 
m irked increase 111 carcass fat The nitrogen con- 
tent of the deficient latswas higher and the glyco- 
gen lower than their respective controls The 
kidneys of the deficient lats were 30% larger than 
those of the controls Py ruvate levels 111 deficient 
lats and pyruvate oxidation were also studied 

Blood and “Tissue” protein changes in dogs on 
protein-deficient diets with and without sup- 
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plementation George S Suiuelsen (by invita- 
tion), Gr4.cb E Griffin (by invitation, Lois e 
Griffith (bj' invitation), Saji Seifter and Ed- 
ward MuvnvYLER Department of Biochemistry, 
Long Island College of Medicine, Brooklyn De- 
terminations were made of the plasma volume, 
hematocrit, hemoglobin, total blood and plasma 
proteins, plasma albumin, and mtrogen balance of 
groups of dogs maintained respectively for three 
weeks on the following diets (1) control synthetic 
diet containing 20% casein, (2) protein free, (3) 
protein free, choline-free, (4) protein-free plus 
methionine, (5) protein free, potassium-free, and 
(6) a gelatin diet Chemical studies were also made 
during ti\o subsequent periods of supplementation 
with commercial hydrolysates of casein and lactal- 
bumin During depletion, the urinarj nitrogen nas 
deri\ ed mainly from sources outside of the circula- 
tion except in the case of the gelatin diet Whereas 
the relative amounts of blood mtrogen and “tissue” 
nitrogen (nitrogen balance minus blood nitrogen) 
lost « ore reasonably constant on a given diet, their 
proportion vvried markedly iiith the tjpe of diet 
Elamn’s ratio of 1 30 for plasma albunun loss to 
total body protein loss did not hold for all diets, 
the protein free plus methionine diet resulted in a 
ratio of 1 50, the gelatin 1 13 With nitrogen sup- 
plementation following depletion, the tissues 
claimed a priority for the retained nitrogen The 
return to normal of circulating plasma protein did 
not necessarily indicate that “tissue” proteins 
w ere restored or vice versa Methionine, and choline 
to a lesser extent, had a nitrogen sparing effect, 
the methionine sparing blood protein especially 
Omission of potassium from the protein free diet 
did not further alter nitrogen balance Poor regen- 
eration of blood proteins was observed after sup- 
plementation of both the potassium free and 
gelatin diets 

Anunoacid excretionasinfluencedb} dietary pro- 
teins ordilTcrent biological value H E Sauberuch 
(bj invitation) and C A Baujiakn Deplartmentof 
Bwchcmislry, College of Agriculture, Uniicrsityof 
Wisconsin, Madison, IPis Mice fed diets devoid 
of in essential amino acid are know n to excrete 
very high percentages of all the ingested ammo 
acids into the urine This observation has been 
extended to iiiothor species, the rat, and studies 
were ilso nude with mice to determine whether 
proteins of grciter biological value than casein 
might not depress imiuo acid excretion Rats fed 
diets dericiont in the essential aiiiino acids, meth- 
ionine or trjptopliaiic, excreted approximately 
twice the amounts of amino acids in the urine as 
those excreted bj rits fed an adcqu.ite protein 
On diets devoid of methionine or trjptophanc, 
rats excreted 2 3% ind 3 9% of the ingested tj- 
rosine in the urine, while rats fed casein excreted 
only 0 7% of the ingested tyrosine in the urine 


Restriction in food intake further reduced the 
excretion of all ammo acids Mice fed diets of a 
high biological value excreted less ammo acids in 
the urine than mice fed proteins of ordinary or poor 
biological value, e g mice fed diets containing 8% 
of arachin, casein, fibrin, egg albumin, or lactal- 
bumin excreted 5 0%, 4 4%, 3 3%, 1 0%, and 0 9% 
of the ingested histidine in the urine, respectiv ely 
The mean excretion for the seventeen amino acids 
determined by microbiological procedures was 
4 7% for arachin, 3 4% for casein, 2 7% for fibrin, 
1 5% for egg albumin, and 1 0% for lactalbumin 
Some properties of a transsulfurase responsible 
for conversion of cyanide to thiocyanate J P 
Sauxders and W A Hijtwich (introduced by 
Berxard J Jandorf) Toxicology Section, Med- 
ical Division, Army Chemical Center, Mary- 
land The effect of separately varying time, tem- 
perature, pH and substrate (cyamde and thio- 
sulfate) concentration was studied on the enzyme 
cataly zing the conversion of -CN to -CNS Enzyme 
activity increased sharply w ith time of incubation 
until 40 minutes, from which point there was no 
appreciable increase with time A sharp activity 
optimum was observed at 37°C Different pH 
optima were shown depending upon the species 
from which tissue homogenates were prepared 
Brain and liver tissues from dog, rat and rhesus 
monkey showed an optimum at pH 7 3-7 5, w hile 
tissues from rabbit gave a slightly higher optimum 
at pH 7 7-7 9 The pH activity curve for rabbit 
tissues showed a much broader peak near the 
optimum than tissues from the other species ex- 
amined Maximum activity was observed when the 
substrate concentration was such that molar thio- 
sulfate concentration was three times tliat of the 
cyanide present No appreciable loss of activity 
was observed in homogenates stored for as long as 
96 hours at 5°C, or in tissues kept for four hours at 
room temperature The enzyme is inhibited by a 
number of compounds including S contaimng 
compounds and -CN If CN is added to the tissue 
homogenate before addition of thiosulfate, almost 
complete inhibition is effected, whereas if the same 
amount of -CN is added after the addition of thio- 
sulfate, normal activity is obtained This suggests 
the possibility that a loose thiosulfate enzyme 
combination is formed, which gives up sulfur in the 
presence of cyamde to form thiocyanate 
Inhibition of peptic activity by hydrazine Otto 
Sen ALLS, Regin A M RoiTx (by invitation), and 
VxxL M SuTHOX (by invitation) Chemical Re 
search Laboratory of the Won Ochsner Medical 
Foundationand Departmentof Biochemistry, Tulane 
Uniicrsity, New Orleans, La Josephson and 
Euler (Ztschr physiol Chem 162 So, 1927) ob- 
served inhibition of crepbin by phcnylhydrazinc, 
cyanide and bisulfite and concluded that this 
enzyme contains a group of aldehyde character 
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Rom (Biochem Ztschr 109 279, 1920) found no 
inhibition of pepsin and trypsin by aldehyde re- 
agents Experiments were carried out in this 
laboratory in which the disappearance of the tur- 
bidity of an egg-white suspension in presence of 
pepsin, trypsin and papain was followed pholo- 
electrically, using a modification of the method of 
Riggs and Stadie (J biol Chem 150 1G3, 1913) A 
variety of aldehyde reagents decreased the rate of 
enzymatic hydrolysis of this substrate Hydra/iiie 
was the most cITectivc inliibitor for pepsin Peptic 
hydrolysis followed a monomolecular course during 
the interval from 5-10 min and the reaction con- 
stant k was a measure of pepsin activity It was 
found that (1) Two miilimol hydrazine per liter 
decreased k to one-half its original value (2) There 
was a linear relationship between k and the lo 
garithm of the hydrazine concentration (3) Both 
in the presence and absence of h 3 ''drazine there was 
a linear relationship between k and tiie reciprocal 
of the initial substrate concentration (4) Graphical 
interpretation of experimental data indicated that 
the inhibition was of the non competitive tjpe 
It 13 concluded that the pepsin molecule contains 
one or more groups w hicli n let w itli hj drazine and 
which are probably of aldeludie or eloseli rel- 
lated mture The non competitive t^pe of inliibi- 
tion suggests that these “activating” groups do 
not combine with the substrate during the jiro- 
teolytic reaction 

Purification of phosphoglucomutase with “cur- 
bitol” acetate Max Sciilvmow it (by invitation) 
and David M GRLiMinnG Division of Biochem- 
tslry. University of California Medical School, 
Berkeley The preparation of jihosphoglueomutase 
from rabbit muscle with greater activitj than could 
be gotten by previouslj described methods lias 
"cn achieved by fractionation with “carbitol” 
^etate (diethylene glj'col monoethylether ace- 
tate) used in conjunction with selective heat 
denaturation and salting out techniques Phos- 
phoglucomutase isolated b 3 the method of Colow ick 
and Sutherland (J Biol Chem , 144 423 (1942)), 
w hich involves precipitation of the enzyme from an 
aqueous extract of muscle with ammomum sulfate 
(0 4-0 6 sat ) followed by selective heat denatura- 
tion (30 min at 50-52° and pH 5 15), has yielded 
preparations of phosphoglucomutase with activities 
langing up to 3,300 units per mg protein Phos- 
phoglucomutase preparations with activities of 
6,000 units per mg protein could readily be ob- 
tained from aqueous muscle extract by fractionat- 
ing with “carbitol” acetate (40-60% by volume) 
Selective heat denaturation raised the activities 
to around 10,000 units per mg protein, and salting 
out with ammonium sulfate (0 5-0 7 sat ) further 
increased the activity values to 13,500-17,200 units 
per mg protein The phosphoglucomutase prepared 
in this manner was free from phosphorylase and 


hcxoseisomerasc activity The enzyme unit men- 
tioned above is defined as the y of phosphorus of 
glucose-l-phosphatc converted to glucose G-phos- 
phatc pliosphorus by 1 mg of enzyme protein in 
30 min in a medium containing glucose-l-phos- 
phate (0 162M),Mn-w- (1 25 mM)and CN" {3mM) 
at pH 7 1 

Ribopol>nuclcotidc fractions formed during the 
enzymatic hydrolysis of yeast ribonucleic acid 
GnuiAiiD ScinuDi, Ricaiiuo CuniLts (by in- 
vitation) and S J TiUNMiAUseu Boston Dis- 
pensary, Tufts College Mcdieal School, Boston 
It was demonstrated (Cold Spring Harbor Symp , 
vol 12, 1917, J Biol Cliem , 170 761, 1947) that 
tlic inorganie P relcised by prostate phosphatase 
during a relatively short ineubation period from 
ribonueleiimse-treatcd nucleic acid originates 
exclusively from iiyrimidine nucleotide groups 
It was concluded tliat the action of ribonucleinase 
involves specifically , or at least preferentially, the 
py rimidine nucleotide groups of the RN V molecule 
and that the enzymatic digest contains poly- 
nucleotides in which the proportion of purine to 
pyrimidine nucleotide groups is higher tRui 1 1 

The isolation of two of these jxily nucleotide 
fractions in the form of water-insoluble Basalts has 
now been carried out The action of ribonucleinase 
ilone leads to the formation of a polynucleotide 
friction III which the ratio purine nucleotide pyri- 
nudine nucleotide is approximately 2 1 This frac- 
tion seems to correspond to the split product de- 
scribed by Lonng et al (J Biol Chem , 169 601, 
1917) who also found that it had a high punne pyr- 
inudme ratio V second poly nucleotide fraction was 
obtained after digesting the first fraction with large 
amounts of prost ite phosphatase This friction 
cont lined exclusively purine nucleotides The 
Iiolynuclcaitide nature of the free acids was es- 
tablished 1) by their low solubility in acids, 2) by 
their relatively very slow hydrolysis by acid 
phosphitase, 3) by the results of titration These 
properties distinguish the polv nucleotide frictions 
from guaiiylic acid which likewise forms a w iter- 
insoluble Ba s.ilt or from mixtures of mononucleo- 
tides 

Substances isolated following the incubation 
of dehydroisoandrosterone, androsterone and 
ettocholanolone with liver tissue John J 
SciiNbiDLR (by invitation) and H AHOLD L Masox 
Division of Biochemistry, Mayo Clinic, Rochester, 
Minnesota Dehy droisoandrosterone, androsterone 
and etiocholanolone were incubated as the sodium 
salts of their hemisuccinites with surviving rabbit 
liver slices for periods of three and six hours under 
aerobic conditions The proteins then weie pre- 
cipitated with acid icetoneand thoroughly washed 
with fresh acetone Aftei removal of the acetone lu 
a vacuum the aqueous residue was made alkaline 
ind extracted with ethydene dichloride in order to 
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obtain the free steroids Further extraction after 
acidification of theaqueous phase gave a conjugated 
steroid fraction Separation into ketonic and 
nonketonic fractions uas accomplished with 
Girard’s reagent T and isolation of compounds bj 
use of chromatographic columns Deh} droisoandro- 
sterone was converted largelj to androstene- 
3((3),17(a)-diol and in small jaeld to androstenc- 
3(^)/16(^)/17(a)-triol In order to study the role 
of the diol as a possible intermediate in the con- 
version of dehi droisoandrosterone to the triol, 
androstene-3(^)/17(a) diol dihemisuccinate 
lias incubated under the conditions indicated 
Onlj the diol and a small amount of dehj droisoan- 
drosterone acre recovered Compounds formed 
during the incubation of androsterone included 
androstane 3,17 dione, androstane 3(a),17{a)-diol 
and several as jet umdentified compounds, tno of 
which maj be isoandrosterone and androatane- 
3(a),17(fi) diol Etiocholanolone was converted to 
etiocholane-3/17-dione, ctiocholane 3(a),17(a)- 
diol and etiocholanc 3(o),17(/3) diol The signifi- 
cance of these results in relation to kctosteroid 
metabolism in general w ill be discussed 
Absence of a sparing action of tryptophane on 
nicotinamide requirements of the fly, Drosophila 
melanogaster Jxck Schultz and George T 
Rldmn (introduced by Gerrit Toenmes) 
Lankcnait Hospital Research Inst , and Inst for 
Cancer Research, Philadelphia SO, Pa I chemically 
defined medium for the growth ofthe fly Drosophila 
melanogaster, under bacteriologicallj sterile con- 
ditions, has been developed (Sehultz,St Lawrence 
and Xewmcjer, Anal Rec 96 4/44 (1947)) This 
furnishes a conxement system in which effects of 
components of the medium on growth can be 
distinguished from possible effects of symbiotic 
microorganisms The amino acids essential for the 
rat are also essential for Drosophila, as are the 
Mtamiiis of the B complex In the work to be 
reported, the growth on concentrations of trjpto- 
pliane from 0 06 to 0 23 mg per ml , at levels of 
niLOtinaraide vary ing from 2 5 to 40 gamma per ml 
medium, has been studied Growth was measured 
III termsof larval length, pupation time, and weight 
of the adult flj The wild type Drosophila and 
a V ermillioii ej ed mutant , w hich lacks the ommatin 
pigment of which trvptopliane is a precursor, were 
used In both tv pcs the nicotinamide requirements 
for optimum growth were found in general to in 
crease with the tryptophane supplied This is in 
apparent contradiction to the well known findings 
in manmials concerning the sparing action of 
trvptopliane on nicotinamide The contradiction is 
resolved bv the recent finding of Elliiiger and 
Vbdcl Ixadcr {\alurt 160 675 (1947)) th.it the 
major rcsponsibilitv for tiic nicotiiumidc trvp 
toplune intcrrcl itioii rists upon the nucroorgan 
isms of the gut In the vcrmibon mutiiit, the 


genetic disability to use tryptophane for pigment 
formation lowered the tryptophane reqmrement 
for optimum growth 

Influence of the presence of a sterile abscess 
on the detoxication of brombenzene as mercap- 
turic acid Julius Schlltz (introduced by Hverv 
M VxRs) Harrison Dept of Surgical Research,. 
Schools of Medicine, Irniv of Pennsyliania, Phil- 
adelphia The amount of mercapturic acid-S ex- 
creted bj' the rabbit followang the oral admims- 
tration of monobrombenzene was found to be 
increased in the presence of a sterile abscess These 
increments w ere observed in both fed and fasted 
rabbits In the fed rabbit receiving a single 1 5 
gm dose of brombenzene, the mercapturic acid S 
was 43 and 51 mg without a sterile abscess and 
61 mg with In another rabbit 1 5 gm of brom- 
benzene on 2 successive days yielded 86 mg of 
mercapturic acid-S In the presence of a sterile 
abscess the excretion was 105 mg mercapturic 
acid-S During a 2 day fast the rabbits receiving 
2 successive doses of brombenzene excreted 36 and 
34 mg of mercapturic acid S These same animals 
in the presence of a sterile abscess produced 42 
and 54 mg respectively On the basis of sulfur 
partitions observed with these data, it can bo 
shown that following a sterile abscess there was an 
increase in neutral sulfur It appears that this 
neutral sulfur may be utilized by the ammal in 
forming mercaptunc acid These data indicate that 
a specific metabolic reaction can utilize the tissue 
breakdow n products resulting from the formation 
of a sterile abscess The significance of these find- 
ings in relation to the protective action of a sterile 
abscess against chloroform poisoning will be dis- 
cussed 

Studies on folic acid conjugase in blood B S 
ScHWEiGERT (introduced by P B Pevrsox ) 
Dept of Biochemistry and Vutrilioii, I iL M 
College of Texas, College Station In the course of 
inv cstigations on the influence of the dietary intake 
ptcrojiglutanuc acid (folic acid) on the amount 
present in blood before and after enzjnutic treat- 
ment, the occurrence of folic acid conjugase in 
blood has been demonstrated Microbiological 
analyses on samples of whole blood or plasma (tur- 
key) incubated at pH 7 0 for 16-lS hours wore 
5--20 times higher than analyses made on similar 
samples prior to incubation Separate studies 
showed that greater liberation of the vitamin oc 
curred when the blood was inculiatcd at pll 7 0 or 
S 0 than at pH 4 5 or b 0 V further increase in the 
amount liberated was obt lined when the samples 
Wert incubated with a ihitk pancrc.u> cnzvnie 
prc|>atation (pH 7 01 Prclinuiurj evidence in 
dic-itis that the concentration of folic acid in blood 
determined either before or after enzy matic tre it 
nient (chick pancreas enzyme) is influenced by the 
amount of the vitamin ingested by the turkcv 
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Turkeys maintamed on a ])uririod ration deficient 
in pteroylglutanuc vcid showed poor fcathcung, a 
slow rate of growth and v low heniitociit as well 
as a low concentrition of pteioylglutamic acid in 
the blood 

Purification of alpha-amylase from barley 
malt extracts Sioiiund Sciuvimmi u Enzyme 
Reseatch Laboralory, Buieiiu of Lyricnllutal and 
Industrial Chcmisln/, Ayi icullnial Research Ad- 
viimslralion, USDA, Albany, California The 
Maltose Equivalent of punfied cn/jnic prepa- 
rations has been laised fioni 350,000 as previously 
repoited (Cereal Chein ,21, 315 (1917)), to 130,000 
units of alpha amy lasc pci mg of protein 1 he new 
preparations weic made from a eomnicremlly ob 
tamed concentrated barley malt e\tr ict inste id of 
w hole malt This c\ti u t coni iins smaller amounta 
of the less soluble piotein impurities which are 
present in usual giain extriets Adsoiplion of the 
enzymic on bentonite was no longer reciuircd ind 
purification was achieved merely by i senes of 
ammonium sulfate tnetionations of the liciteel 
extract The less soluble protein impurities present 
at later stages of purification inehidc an iron-iieh 
globulin which ippirently foinis a solid solution 
with the enzyme piotein on jirceipit ition Vfler 
each fractionation step, some of the less soluble 
impurity can bo removed by dialysis against satur- 
ated calcium sulphate solution The more soluble 
protein impuiities lemain m the supernatant of 
the precipitated enzyme solution Preliminare 
ultracentrifuge measurements on a preparation so 
pruified indicate that the bulk of the protein 
present sediments as one component 
- Bacteriological characteristics of mandelamine 
\ V Scum and Chables J Duca (by luvi- 

i;ion) Nepera Chemical Co Inc , Yonkets, N T 
Alandelamine (metlienamine mandelate) was com- 
pared with Streptomycin and with Sulfathiazole 
Each drug was dissolved in sterile, buffered urine 
using a serial two fold dilution technique, and 17 
strains of bacteria commonly associated with 
urinary tract infections were then challenged w ith 
each of the thiee drugs Bacteriostatic and bac- 
tericidal studies showed that h'landelamine com- 
pares very favorably with Streptomycin and with 
Sulfathiazole in activity Minimal bacteuostatic 
concentrations of IVIandelamine were generally 
the same as its bactericidal concentrations Lower- 
ing the urinary pH from 6 5 to 5 5 increased the 
activity of Mandelamine Resistance to Strepto- 
mycin and Sulfathizaole appeared rapidly and to a 
marked degree Organisms rendered resistant to 
these drugs at one pH remained resistant at higher 
pH levels Further, organisms rendered resistant 
to these drugs remained fully susceptible to Man- 
delamine In sharp contrast with the results ob- 
tained with Streptomycin and Sulfathiazole, it was 
impossible to elicit any direct evidence of 


resist nice to iMandcIammc The clinical impli- 
cations of these findings are discussed 
Pharmacological characteristics of neohetra- 
mine, a new antihislaininic drug John V Scum, 
John F Reiviiauu (by invitation) ind N B 
Diibiiu (by invitation) Neperu Chemical Co, 
Inc , I onkers, N Y and the Department of Phar- 
macology, University of Vermont Neohetraminc, 
2 - (N - diniethylaminoethyl - N - p - methoxy- 
beiizyl) ammopy rimidine monohy drochloride, is 
relatively iion-toxie and is etrieient both in counter- 
acting the effects of lust uniiie iiid in preventing 
111 iphy lactic shock The acute toxieit\ of Nco- 
hetrimine in iiikc is aiiout one half tliat of other 
anlihist iminics Weanling rats receiving as much 
as 200 mg/kg of Neohetnuiunc daily for 3 months 
giew at a normal rate, presented no abnormalities 
in blood morphology and developed no organ path- 
ology Xcohctriuiiine showed marked activity 
ig iinst the broiichiolai , c ipill iry , local vasochlator, 
smooth musile ind vasodi pressor ictions of his- 
t imine, but the number of inoleeulcs of histamine 
intagoiii/cd by 1 molecule of Neohctramine varied 
from 0 001 to 9 depending on the species of animal 
and test piocedure Ncohetr inline protected 
igiiiibt anaphylactic shock in letively and pas- 
sively sensitized guiiic i pigs but the effective 
dosage w is 5 to 20 times th it required for compar- 
able protection igainst histamine shock 
The general pharmacologic actions of Neohet- 
ramiiie are as follows on smooth muscle, low 
eoncentriitions arc depressant, large concentra- 
tions induce contraction In the eye, it produces 
a truiisiciit irritation aecoinpanied by local aiies- 
thcsi i comparable to that obt lined with procaine 
It does not alter sympathetic responses, nor does it 
potentiate the action of epinephrine Neohetrimine 
cnhanecs the intestinal rcspxinse to vagal stimula- 
tion but it is also weakly parasympathoU tic, 
causing slight depression of salivary secretion in- 
duced by stimulation of the choriLi tympaiu nerv e 
Purification of prothrombin and thrombin 
W VETER H Selgers iiud Arnold G Ware (by 
invitation) Department of Physiology, II ayne 
Univeisity, College of Medicine The purification 
procedures described for obtaining highly active 
prothrombin (zkich Biochem 6, S5, 1945) have 
been subjected to extensive study The former 
vvoik has been repeated approximately 200 tunes 
with various modifications and it is believed that 
appioximately the methods previously described 
give the highest purification thus far achieved 
Thiombin of puiity equivalent to that described 
by Seegers and McGinty (J Biol Chem 146, 
511, 1942) has also been obtained Products of this 
kind were examined for us in the ultracentrifuge 
by Geison Kegeles and J W Williams of the Un- 
iversity of Wisconsin Both proteins were found to 
be polydisperse The prothrombin molecule (ap- 



PICRIC \.N SOCIETY OP HIOLOGICVL CIIEMISIS 


187 


prosinutcly 1-10,000) is apprOMimlclj twite tho 
size of tlic thrombin molcoulo ( ipproxim itdy 
77 000) In recent work punlitd prothioinbm has 
been obtained in s( ible form This is ictoniplishccl 
bj the biinplc L\ptditiit of storini; the ilfg(OH) 
chute, described on page SS, Arch Biochcm 6, 
1915, at 5°C ovcinight instcidof stoiingitatrooni 
temperature Tins nianeuvcr precludes the ap- 
peannee of small imounts of thrombin in the hn vl 
product Small amounts of thrombin destroy 
prothrombin It is estimated that the prothrombin 
product contains loss than 1% Vc globulin as im 
puritj This tc globulin activity cm be destrojed 
bj heating the prothrombin at S3°C for 2 hours 

A quantitatiic method for a serum poljsac 
charide present in cases of tuberculosis and 
carcinoma F B Subeut, M L Ppafp (by in- 
vitation), and M V Subeut (hy iiuilation) 
Henry Phipps Iiistilule, Uniierstly of Pcnnsyl- 
laiita, Philadelphia, Pa i simple method useful 
for routine clinical aiualj scs, invoh ing the reaction 
between a carbohydrate complex in the scrum md 
try ptophano in the presence of perchloric acid, lus 
been utilized to detect tho presence of i substance 
which appearsin tho sera of such diseases as tuber- 
culosis and carcinoma of sovcril types The nature 
of this substance lias been considered at length and 
it was finally suggested, largely on speotrophoto- 
inetric data, that it might consist of a fructose 
compound or tho nucleic acids and tbciv hydroly- 
sis products or derivatives Very little, if any, 
dialyzes away' from normal serum whereas a con- 
siderable proportion diffuses from the pathological 
sera, and the presence of nucleic acid could not bo 
established in these diffusatcs Further work is 
needed to establish its identity 

■I statistically significant increase oxer the 
norma! value was found even in cases of mimnial 
active tuberculosis and as the disease progressed to 
moderately and far advanced stages, this substance 
progressively increased, in some cases to more than 
200 per cent The mean value for minimal cases 
which have become of questionable clinical signifi- 
cance IS the same as for normals but that tor the 
moderately advanced cases in this category is 
increased 

Concentration changes of certain vitamins and 
enzymes in livers of rats on protein free diet 
Sam Seifteh, David hi Harkmess (by invi- 
tation) B FEDD1IA^ (by invitation), Leonard 
Rubiv (by invitation) and Edw'aud JMuntw iler 
Department of Biochemistry, Long Island College 
of Medicine, Brooklyn The present report initiates 
an investigation into the possible relationships 
existing among enzyme activities, coenzyme 
concentrations, and protein levels of livers of 
animals on restricted protein intake The effect 
of protein depletion was determined on (1) an 
enzyme having no known xitaimn coenzyme (ar- 


gin iso), (2) an enzyme having a ribofiavm 
loenzyme (d imiuo acid oxidase), and (3) nicotinic 
acid and ribolLaviii, which are active in numerous 
enzyme systems later studies will deal with the 
toenzyme eiizyiuo protein rc/ationships Three 
groups of Wistai albino male rats between 16 and 
25 weeks of ago were placed on a protein free diet, 
adequate in all other respects, for periods of one, 
two, and three weeks respcetivcly Pair fed con- 
trols w ere inaiiitained concurrently on an adequate 
diet eont lining 20% easem At the end of the 
feeding periods the aniniuls u ere sacrificed w itliout 
anesthesia and the livers aiulyzcd for water, fat, 
nitrogen, uboflavin and iiieotinic acid (micro- 
biologically), d amino aeid oxidise (by pyruvate 
formation from alanine), and arginase (by urea 
formation from arginine) 

knimals on the protoin-free diet showed an lu- 
cre ise in livir fat ind a decrease in liver nitrogen 
as compared with the pair fed controls, and the 
changes were proportional to tho duration of the 
depletion period The livers of the depleted an- 
imals also showed a dccreisc in nicotinic acid, 
ribollavin, d iniino icid oxidase, and arginase as 
tompared with the controls, all changes were 
proportional to the decrease in hepatic nitrogen 
Lipotropic activity and toxicity of methoxinine 
(oxy methionine) C Box d Shaffer and Frances 
H CniTCHPibLD (introduced by Leonard H 
Cretcher) Chemical Hygiene I'cltowship, Mellon 
Insliliite, Pittsburgh, Pennsyhania Pour groups 
of 10 rats each w cro fed a lipogenio diet for a period 
of 21 daxs The animals initially weighed between 
130-1S0 gms , xxitli equal numbers of males and 
females per group The basal diet consisted of lard 
40, casein 5, sucrose 46, salts 4, and cellulose 5 
Purified vitamins were supplied in tablet form 
In addition, the folloxxing supplements xxere given 
daily' by' stomach tube in water solution Group 
II, 50 mg methoxinine , Group III, 50 mg methio- 
nine, Group IV, 50 mg methoxinine plus 50 mg 
methionine Group I served as controls All an- 
imals in Group II died betw ecn the 12th and 20th 
day , and are therefore excluded from further 
comparison Tliose in the other groups lost w eight 
rapidly , but all survived the experimental period 
Liver and kidneys xxere xxeighed at sacrifice, and 
liver hpid (fatty acids plus cholesterol) deter- 
mined by a micro oxidative method This and other 
pertinent data are tabulated below 



Group ' 

Group 1 
ni ! 

Group 

IV 

Food iQtako gm /rat/day 

4 16 

4 11 

4 24 

Mean wt loss (% of initial wt ) 

16 60 

13 20 

34 40* 

Ln er wt (% of body wt ) 

6 30 

6 33 

5 13 

Ividney wt. {% of body wt ) 

i 0 S7 

0 92 

1 OS* 

Li\er Upid {% wot organ wt ) 

1 19 90 

14 90* 

7 02t 


• Statistically significantly different from Group I 
t StatisDcally significantly different from Groups I and HI 
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From tins it is roncluclccl that incthoMiiiiiL 
exerted i definite lipotiopie elTcct, in addition to an 
inherent toxic action 

The in vitro synthesis of heme from glycine hj 
the nucleated red blood cell Dwin Siilmin, 
IhvinoM London (by invitation) and D lliriiN- 
BLHG Deparlmenlt, of Biochtmish y nnd Medium,, 
College of Physiciam, and Surgeons, Columbia 
Utuvetsily, New YoiL It has been deinonstiated, 
in the intact niamnml, lliat glycine is tlic nitrog- 
enous prccuisor of tlu protopoiphyrin of luniu- 
globin For furthci investigation of tlic nicchuiisin 
of porphyrin formation, we souglit i siinjilci bio- 
logical system We li ive found tliat w hole blood of 
the duck cm foim hciiic fioni glycine in vitio 
On aerobic incubation of whole duck blood with 
glycine labeled with 32 [ici cent N‘‘, isotopically 
labeled heme was synthesized Vftci four, seven- 
teen and twenty' foui hours the N“ eoneciitrations 
of the isolated hcmin wore 0 051, 0 lOS and 0 113 
atom per cent excess N''^ respectively' Furthei 
work IS now' in progress to determine the optiinil 
conditions for the in vitro s\ nthesis of heme, to 
determine the met ibolites othoi th in glycine w Inch 
are necessary for this sy nthesis, and to study the 
chemical meclianisms and the enzymatic systems 
involved in this synthesis In iddition the use of 
this in vitro system is being extended to the in- 
vestigation of protein and nuelcoprotcin sy nthesis 
We had earlier found that the synthesis of home 
ocours at an appreciable rate with the blood of 
patients with sickle cell mcmia 

Nature of the “sporogenes vitamin” and nu- 
trition of Clostridium sporogenes G I\I Shull 
(by invitation), Richard AV Thoma (by iiivi- 
ation), and W II Pltluson Department of 

lochemislry. University of II isconsin, Madison 
The so-called “sporogenes iitamin” of Fildcs, 
Pappenheimer, et al , is a grow th f ictor required by 
Clostridium sporogenes Moderate grow th of eight 
strains of this organism lias been obtained on a 
chemically defined medium containing amino acids, 
glucose, biotin, PAB, nicotinic acid, salts, buffer, 
and sodium thioglycolatc Foi heavy growth an 
unidentified factor, probably a polypeptide, is 
particularly effective However, the unknown 
factor can be replaced by rather large amounts 
(about 25 mg per 10 ml ) of arginine in combi- 
nation with either tyrosine, phenylalanine or tryp- 
tophane (e g 20 mg pel 10 ml ) These amino 
acids appear to be piefeiential substrates, since 
they are metabolized with the production of am- 
monia even in the pi csence of glucose Biotin is the 
only vitamin for which an absolute requiiemciit 
exists PAB and nicotinic acid exert a mild stimu- 
latory effect on the giowth of the oiganism Oxy- 
biotin can replace biotin but is required in about 
twice the concentration Oleic, linolcic, ricinoleic, 
and vaccenic acids aie active, in the ordei named. 


III leplaeing biotin both in the basal medium and in 
an aiginine lyiosine inedium Thu use of emulsi- 
fy iiig agents such as the Tweens gre itly facilitates 
the deinoiistratioii of this phenoineiion Tween SO, 
an oleie acid istei , is u tive in high eoneentratioiis 
III replacing biotin 

It thus appears jirobable that either biotin or an 
uiibuturitcd fatty leid, or both, were eompoiients 
of Pappenheimer’s eoneeiitrates of the “sporogenes 
vitamin” 

The urinary excretion of amino acids and pep 
tides after intravenous infusion to dogs Roihut 
II &ILU1 11, L I IIowi, and CiJiir C Poktlii 
(iiitroiliieed by Iiu, vii G Millhi) Merck In- 
stitute for Therapeutic Research and the Merck 
Reseat ell Laboi atones, Ralitiay, J Fourprotein 
hy'diolys.ites iiiul one amino aeid mixture pre- 
pircd in 5 different laboratories were given to dogs 
intrav eiioubly as the sole souree of jirotein nitrogen 
d h1\ for a period of 1 days, it i rate of 2 mg N per 
kg per min ind a tot il dose of 120 mg N per kg 
Only 5 5/1) of the ammo acids in the iiniiio leid 
mixture was lost in the urine whereas 15 to 29% 
of the hvdroly sates was excreted in the form of 
aimiio iieids and peptides The amino acids of 3 
protein hvdroly s.ites were retained more efficiently 
than the peptides, with only 10 to 15% of the free 
lunino leids appearing m the urine m contrast to 
29 to 15% of the peptides These hydrolysates 
contained 25 to 15% of their amino acids in peptide 
form 

The pattern of essential amino icids excreted in 
the urine after infusion of i peptidc-free amino 
acid mixture was compared with the pattern of 
amino acids infused (0 mg N per kg per mm and 
a total dose of 200 mg N per kg ) The pattern of 
the infused mixture was then altered on the hy- 
{jothesis tlmt those amino acids which were ex- 
creted in disproportionately large amounts were 
present in excessive amounts in the mixture, ind 
conversely , that those excreted in disproportion- 
ately small amounts were present in too low a 
eoncentiatiou in the mixture It has been piossible 
in this way to obtain an amino acid mixture whiclj 
more closely resembles the pittern of ammo acids 
excieted in the urine The sigmficanee of this will 
be discussed 

The effect of hypertrophy on the chemical 
composition of rat cardiac muscle Lfonxrd T 
Sklggs (by invitation). Jack R Leonards (by 
invitation), and Victor C Mvers Department 
of Clinical Biochemistry, IFcstcrn Reserve Uni- 
versity, Cleveland, Ohio The purpose of the present 
study w IS to deteimme the effect of cardiac hy per- 
trophy on those chemicil constituents which are 
know n to play' a m ijoi role in muscle contraction 
and also to evaluate chemically the presence of 
anoxia of the lieait muscle Cirdiac hypertiophy 
was pioduced in lats by a variety of accepted 
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methods including hj pcrtension, ineinia and 
excessive idministrition of desoxj corticosterone 
icetito Tlicse procedures mere ised the heart 
weight to hod\ weight ratio b} 40 to 75 per cent 
ibo\ e nornul The hearts w ere then analj zed for 
inorganic phosphorus, phosphoere itine, the eisily 
hj drolyzablc phosphorus of adeiiosinetriphosphate 
iiid adenosincdiphosphate, tot il leid soluble 
phosphorus, gUcogen, and lictic icid The presence 
of cirdiac hj pertrophj did not sigmhcantlj cliangc 
the conccntrition of iiix of the ibove mentioned 
constituents with the exception of the anemic 
annuals in w hich there occurred a slight increase 
111 lactic icid If the cardi ic muscle in hypertrophj 
was in a st itc of anoxia one would expect to find 
a neirkcd increase in lactic icid ind a fall in phos 
phocreatme and adonosinetnphosphate Such 
cliaiiges were ictuallj obseraed in the hearts of 
normal animals subjected to an atmosphere of 3 
per cent ox\ gen for 5 minutes It therefore appears 
tliat hypertrophy can exist in rat hearts without 
the accompaniment of detect ible chemical clianges 
However, it is realized that marked changes may 
occur 111 the presence of a greater degree of hy 
pertrophy or during heart failure and this phase is 
now being studied 

The hydrolysis of glycylglycine and glycyl l- 
leucine by peptidases Emil L Smith Laboratory 
for the Study of Hereditary and Metabolic Disorders, 
and the Depts of Biochemistry and Medicine, 
Uniiersily of Utah School of Medicine, Salt Lake 
City, Utah Mthough nianx dipeptides are hy- 
droKzed by animal tissues, the specificity and 
nature of the responsible enzy mes have remained 
for the most part unknown The hydrolysis of 
glyc%lglycine (GG) by extracts of rat muscle and 
human uterus is due to a specific dipeptidase which 
IS strongly actuated by Co++,and to a lesser extent 
by Mn'*^, but not by other divalent ions This 
cnzime does not hydrolyze the tripeptide, gly 
cylglycylglycine, or substituted compounds like 
benzoylgly cylglycine, carbobenzoxy gly cy Igly cin- 
amide, benzoylgly cinanude, glycvlghcinaraide, 
or glycylsarcosme Sarcosy Igly cine is hydrolyzed 
although more slowly than GG The hydrolysis 
of GG does not appear to parallel the hydrolysis of 
other dipeptides The hydrolysis of GG follows 
the kinetics of a zeroairder reaction The maximal 
activity is at pH 7 6 The apparent dissociation 
constant of the cobalt-enzy me compound is 2 8 
X 10"“ molar 

The glycyl l leucine (GL) hydrohzing enzyme 
of rat muscle is activated by ^In"*"*' tliat of human 
uterus by Zn'*^ Maximal actu ity in both eases is 
obtained wath phosphate buffer apparently because 
of the remoxal of Ca"*"*" which acts as an inhibitor 
With activating metal and phosphate, the hy- 
drohsis of GL is a first order reaction, and is pro 
portional to the enzyme concentration oxer a wide 


range The enzyme possesses the specificity of a 
dipeptidase since carbobenzoxyglycyl l leucine, 
carbobenzoxyglycyl L leucinainide, and glycyl- 
L Icucinaniide are hy drolyzed either not at all or 
onh very slow ly' by extracts rich in GL activity 
The riboflavin requirement of the normal 
infant Selmv E SN■iDLnMA^ (by invitation) 
KiTiiLnixtC IvLTnox (by invitation), A^THONy 
V Albvnesl and L Emmett Holt, Jk I'romlhe 
Department of Pediatrics, New York University 
and the Children’s Medical Service of Bellevue 
Hospital, New York City In determining the 
niininial requirement of the infant for riboflavin, 
it was not thought justifiable to induce symptoms 
of this deficiency Instead, the attempt was made 
to ascertain accurately the riLofiavin intake w hich 
would lead to minimal urinary excretion values 
It has been clearly demonstrated in the case of 
thiamine, that when the intake is gradually re- 
duced, the urinary excretion falls to a minimal 
level w Inch is first reached at an intake two to three 
tunes as great ns that which produces symptoms 
There is evidence that a similar relationship occurs 
in the case of riboflavin Infants were placed on 
metabolism frames and given purified diets in 
which practically all the riboflavin x\as provided 
as a weighed supplement By gradual adjustment 
of the riboflavin ingestion over a period of months, 
the riboflavin intake that would just remain the 
mimmal urinary excretion without additional 
spilling was determined Maintenance at this level 
for many weeks produced no manifestations of 
riboflavin deficiency This level, 0 40 to 0 45 mg 
per day w ould therefore seem to be an adequate one 
and presumably not far above the critical value 
This intake was also checked by measurements of 
the riboflavin of the blood serum, the red blood 
cells, and the white blood cells Only when the 
intake was dropped below the point of mimmal 
urinary excretion w ere low blood values observed 
Vitamin A absorption in newborns, older 
children, adults, and a storage in rats Albert 
E Sobel, Lottie Bessiaa (by invitation) and 
Bexjamin KnAiiEB Departments of Biochemistry 
and Pediatrics, The Jewish Hospital of Brooklyn, 
16, N Y Newborn children shqw impaired in- 
testinal absorption compared to children above one 
year of age or adults, as indicated by low vitamin 
absorption curves after feeding Oleum Percomor- 
phiim (Vitamin A ester) or the nonsapomfiable 
fraction of fish liver oil C^Ltamin A alcohol) dis- 
solved in maize oil On feeding Vifort, which is an 
aqueous dispersion of Vitamin 4 alcohol (con 
taming the vitamin B complex. Vitamins C and D) 
elevated vitamin A absorption curves were ob- 
served Upon administering an aqueous dispersion 
of \ itanun \ similar to Vifort, contaimng the same 
amount of dispersing agent (16% sorbitan mono- 
laurate polyoxalkalene derivatixe) but no other 
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vitamins a use similai to tint found vith Vifoit 
i\as obtained Thus U appeals that in newborn 
childien there is an impaired absorption of Vitamin 
1 in oil, which mav be remedied w hen the vit uiiin 
A IS given in an aqueous dispersion Moreover, tlie 
% of dispersing agent and not the absence of vi- 
tamin supplements is the important factoi in de- 
termining the magnitude of improved absorption 
In older children and in idults there was also 
improved absorption with aqueous dispersions as 
measured by vitamin V tolerance curves 

Livei storage in rats w is ibout 3 tunes as high 
with vitamin V in aqueous media (with or without 
supplements) than the same unount of vit imiii 
V dissolved in oil 

Influence of feeding amino acids on (he spinal 
fluid level of free amino acids J vmls D Solomon 
and Stvnlev W Hilk (introduced bj Oi vt Bun 
guin) Department of Biological Chemisti y, Lni 
vcrsity of Illinois College of Medicine and the 
Research Laboiatorics, I he Wilson Laboratories, 
Chicago, III In a preceding ibstract the levels of 
eleven individual free amino acids in ccrebroapiii il 
fluid were reported The results of some c\pcr 
imentally produced changes in the coiiccntiatioiis 
of arginine, histidine, isolcucinc, leucine, hsiiic, 
phenylalanine, threonine, t>iosino, valine, me tin 
onine, and cystine in the spinal fluid of hum in 
subjects are reported The amino acids were fed 
oially in aqueous suspension 4 hours before col 
lecting the spinal fluid by lumbvr puncture \11 
were fed in combination with dl isolcucine and 
in addition some were fed singly It was found that 
there was a considerable variation in the rise of 
single amino acid from the average normal level 
It was also observed that the effect of dl-isoleuciiic 
on the rise of other ammo acids when fed in combi- 
nation showed maa rked difference For example , 
25 grams of 1 (-j-)arginine given with 15 grams of 
dl-isoleucinc caused arginine to rise S0% and 
isoleucine to rise 311% above the average normal 
values On the othei hand, 25 grams of 1 (d-)histi 
dine given with 15 grams of dl-isoleucine caused 
a rise in the histidine value to 304 per cent and the 
isoleucine value to 89% above the aveiage normal 
values When 25 grams of dl-methiomne w ere given 
alone (12 hours before collection of sample) there 
was a rise of 325 per cent, while the ingestion of 
25 grams of dl-valine alone (4 hours before col- 
lection of sample) the rise in the valine level was 
900 per cent above the average normal level 

A paradoxical effect of insulin on glucose as- 
similation Michael Somogxi From the Labor- 
atory of the Jewish Hospital of St Louis, St Louis, 
Mo Insulin action is generally associated w ith an 
acceleiation of glucose assiimlation by the tissues 
(transfer of blood sugar into tissue cells) If a 
healthy person receives 50 gm of glucose by mouth, 
a simultaneously administered small dose of insulin 


(2 5-5 units) iiurciSLS the rite of assimilation, 
botli in the liver uid in the peripheral tissues 
Tins 13 refleeted by the fact that the glucose-timc 
(glucose tolerance) eurve will run on much lower 
levels than if glucose done is administered (Hims- 
woith) Our experiments are in line with this 
know n fact If, hoi e\ er, the same small dose of in- 
sulin 13 given during the jiostabsorptive state and is 
allowed to produce hypogljcemia, the assimilation 
of dubsequentlj' administered glucose is greatly 
inhibited inste id of being leeeleratcd This fact 
w IS demonstrated in our experiments as follows 
He iltlu adult persons were given intravenously 
1-5 units of cr>st dime msiilin, and 30-60 minutes 
liter were fed 50-100 gm of glucose bi mouth 
Vlthough at the moment of the ingestion of the 
glueose the blood sug ir was at hvpoglj cemic levels. 
It inv iriablj rose to much higher hjperglj cemic 
levels than if the same imount of glucose was fed 
without the adminiatritioii of insulin Indeed, in 
some inst inces the hj perglj ccmia reached diabetic 
leicls This phenomenon is interpreted as follows 
The hjpogljceini i, in the present inst incc caused 
bj insulin, mobilizes (ictivites) an insulin an- 
t igonistic mechinism which inhibits insulin 
lelion rills mecluinism (the identitv of which we 
shill not diseuss at this occ ision) docs not stop at 
simplv nullifj mg the aetion of the mjeeted insulin, 
but — bj over compensation — exerts a “diabeto- 
genic” effect Our tlinical studies proved that 
leeognition of this jihenomenon has i fir-reaching 
significance in the insulin treatment of diabetes 
mellitus 

■Vn enzymatic micromelhod for determination 
of acetic acid Morris Soodvk (bj invitation) 
and Fritz Lipmvnn Biochemical Research Laby , 
Massachusetts General Hospital, and the Depart- 
ments of Biological Chemistry and Medicine, Har- 
lurd School, Boston — In enzjmatic acetylation of 
sulf inilamide in pigeon liver extracts, icctate may 
be mide the limiting fictor, cf Ixiplan and Lip- 
mann. Federation procec dings 6, 2GG, 1947 This 
svsteni may be u'aptcd to quantit itiv e deter- 
mination of small imouiits of acet ite For such 
purpose, it IS neeessarv to use a purified enzyme 
From acetone powder extract, an active prepa- 
ration was obt lined between 40 and 70 per cent 
saturation with ammonium sulfate Care must be 
taken to eliminate traces of acetate usually present 
in ATP Barium nitrate has to be used as pre- 
cipitant for ATP-preparations used m this metliocl 
In such a system, betw een 3 and 12fig of acetate per 
0 3 ml , the acetylation of sulfamlamide is pio- 
portional with the acetate concentration In over 
hundred-fold concentration, propionate, butyrate, 
and valerate interfere with acetate determination 

4. very interesting interference was observed 
with acetoacetate It could be shown that the 
activity of acetoacetate is due to its preliminary 


AMERICx\.N' SOCIET\ OF BIOLOGIC VL CHEMISTS 


191 


attack bj XU nulcpcudcut unzxiue Sonxe appli 
X, xtion of tlu, method lu the stiid\ of acetate metab- 
oltbiii will be leported 

The deterininalion of choline in brain lipids 
\\ vuKEN M SpEBua and Florence C Brvnd 
( bi mvitition) Dept of Btochunistiij, i^eio 'i o}L 
State Psi/ckiatnc Inst , iVciu 1 otL For the ap- 
plication of our micro method (Fed Proc , 1, 
lOl, 1945) to the dotermnution of choline in brain 
lipids it w isnecessarj to find m agent which would 
hjdrolyze sphingoma elm and which could be re 
ino\ed, or treated so it would not interfere in the 
procedure HI ga\c promise of satisfjing these 
requirements, but the occasional low recoveries 
of choline, noted preaiouslj (Fed Proc 5, 155, 
1946), Were found to represent destruction of 
choline bj III Glacial acetic icid appeared to 
cleave choline quautitatu elj from brain lipids, 
but the re iction is slow , requiring long heating in 
sealed tubes Dilute HXO^, suggested bj Ducet 
and Kahanc (Bull soc chim biol 28, 794, 1946), 
did not j leld s,itisfaoton results With a saturated 
Bv(OH). solution there were large losses which 
w ore tiacod inamlj to h% droh sis in glass apparatus 
and were presuniablj caused b\ traces of silica 
Hidrolysis in monel tubes grcatlj improved the 
results, but recoveries were still about 10 to 15% 
low The loss did not seem to represent a destruc- 
tion of choline as it was more or less independent 
of the time of heating W hen choline was heated in 
a half-saturated Ba(OH)- solution, found bj Di 
Jordi Folch-Pi to cleat e choline from hpids (per 
sonal conunumcation), there was still a small 
apparent loss (about 5%), but this can be cor- 
rected bj suitable controls Half saturated 
Ba(OH)i appears to satisfy roasonablt well the 
requirements stated abote, and to make possible 
the determination of choline in brain lipids with 
our method ^ 

Polarographic studies in cerebrospinal fluids 
Mon V Spiegel- \dolf and \rnold S J Lee (bt 
invitation) Dept of Colloid Cheniistry, Temple 
Uniiersity School of Medicine, Philadelphia, 
Penna In a first series of c\penments polarographi 
was used for the studj of some organic substances 
in the cerebrospinal fluid (CSF) Former studies 
(J Nerv Ment Disease 89, 311, 1939) had as 
certained quantitatu e and qualitative changes in 
pathologic CSF’s escaping routine methods \ 
self recording polarograph (Leeds and Northrup) 
was available In preliiuinarj experiments the 
findings of Gillam abont the polarographic be 
hai lor of ascorbic acid could be confirmed As little 
as 0 3 mg /lOO ml can be detected by this pro 
cedure, both in artificial mixtures sufficiently 
similar to CSF and in genuine CSFs The presence 
of nucleic acids and derivatives does not appreci- 
ablj influence these results For the simultaneous 
deterrmnations of ascorbic acid and nucleic acid 


and deriiitucs a Lombiiiation of polarographic, 
ultraspcctrographic (D U Beckmin photoelectric 
Quaitz spettrophotometer) and chemical methods 
was used It could be shown that the seicctnc 
abborjition at about 265 mg is due to both nucleic 
and ascorbic acid as has been assumed prcviouslj 
bt one of us (J Ph>s Chcni 50,447,1946) Vfter 
the oxidation of ascorbic acid a part of the selective 
absorption subsides Through colonniotnc studies 
the presence of nucleic acid derivatives in the 
CSF of pathologic origin could be confirmed In a 
final senes of studies the colloidal power of CSF 
in suppressing the initial peak of lead chloride 
has been tested Experiments are in progress to 
correlate these findings to the protein content and 
gold sol reaction of the CSFs 

The metabolism of the a, y and |3 hjdrogen 
atoms of L-leucine D\.\in B Sprinson (bj in- 
vitation) and D Rittenberg Deparlnitnl of 
Biochemistry, College of Physicians and Surgeons, 
Columbia Uniiersily, Neiu York The occurrence, 
III maniinahan tissues, of an enzj me system capable 
of hj drolvzing dehj dro peptides has been con- 
sidered to support the view that dehydrogenation 
of proteins or peptides is a significant metabolic 
reaction In order to investigate this possibiliti 
a, /3, y deutero L-leuciiie containing in the 
ammo group was synthesized and fed to rats l- 
leucine was then isolated from the body tissues 
By appropriate degradatixe methods the concen- 
tration of deuterium at each of the labeled posi- 
tions was determined in the compound fed and the 
one isolated It was then possible to calculate the 
changes in D ratio for the a, 3, and y positions 
of the ammo acid following interaction with the 
tissue proteins The results indicate tluit the (S 
and y deuterium atoms are diluted about one-half 
as rapidly as the N'® The a deuterium atom, on 
the other hand, was removed three times as fast as 
the nitrogen It, therefore, appears that the leucine 
could not have undergone extensive a, dehy- 
drogenation The extraordinary lability of the 
a hydrogen may be due to the influence of trans- 
aminase enzyme systems such as recently discussed 
bv Konikova, Dobbert and Braunstein (Nature, 
159. 67 (1947)) 

The concentration of the labile factor of pro- 
thrombin in the blood of various species Mxrio 
Steflmni (by invitation) and AnjiANn J Quick 
Department of Biochemistry, Marquette Uniiersily 
School of Medicine, Milwaukee When oxalated 
human plasma is stored, prothrombin activity 
decreases due to the disappearance of a plasma 
principle, which was originally named component 
A, but w hich has been renamed the labile factor 
Since this principle is not adsorbed by CaifPOx)-, 
plasma treated with this reagent retains its labile 
factor, but loses its prothrombin activity When 
this plasma is added to stored plasma, it reduces 
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the prothrombin time to noinul or even shorter 
On this finding a quantitative test ^\a3 developed 
for estimating the concenti ition of the labile factor 
in plasmas of different species 0\alatcd human 
plasma was stored until its prothrombin tune ex- 
ceeded 35 seconds The degree of delay does not 
signihcantly influenee the test The plasma to be 
tested was treated with Ca 3 (POi )2 One volume of 
this plasma was added to 9 volumes of stored 
human plasma and the prothrombin time deter- 
mined Since human plasma w is found to contain 
the smallest concentration of the labile factor, it 
was made the standard for comp irison The plasmas 
from other species were diluted until they ap- 
proximated the concentration of the 1 ibilc factor 
in human plasma The degree of dilution served as 
a measure of the relative eoneentration On this 
basis, rabbit plasm i contains 50, dog 10, cow and 
guinea pig 5 times as high a eoneentration as human 
plasma It appears that the rapid loss of prothrom- 
bin activity of human plisina is attributable to its 
low content of the labile factor 
Mechanism of hyperbilirubinemia due to sodium 
nicotinate Mario &ili wim (introduced by A 
J Quick) Doparhiicnl of Internal Medicine, 
University oj Roma, Italy and Deparlmcnl of 
Biochemistry, Marquette Uniieisity School of 
Medicine, Milwaukee, II isconsin It has been found 
(Am J Med Sc , 213, 150, 1917) tint the transi- 
tory rise of indirect reacting bilirubin of serum 
following intravenous injection of 30 mg of sodium 
nicotinate intr ivenously in man is not duo to exag- 
gerated hemocatheresis or to mobilization of tis- 
sular deposits of biliary pigments The problem was 
fuither studied by injecting sodium nieotiiiatc in 
normal subjects while collecting is much bile as 
possible for two hours with continuous suction 
through a Rehfuss tube passed into the duodenum 
The injection was follow ed by a remarkably' copious 
flow of bile for about one hour The serum bilirubin 
increased much less than when bile was not re- 
moved, this agrees with the finding that sodium 
nicotinate causes a minimal rise of serum indirect 
reacting bilirubin in patients w ith complete biliary 
obstruction In biliary obstruction or w hen bile was 
removed from the duodenum, the transitoiy in- 
crease in urobilin excretion normally occurring 
within two hours after injecting sodium nicotinate 
was not observed These experiments suggest that 
1) sodium nicotinate injection is followed by 
hyperbilirubinemia only if bile is normally present 
in the intestine The substance apparently stimu- 
lates the bile flow thus increasing the quantity of 
mesobilirubinogen ivailable for reabsorption in the 
blood stream thiough the venous cxtraportal 
system (Blankerhoin, J Exp Med , 45, 195, 1927) 
as indirect reacting biliiubin 2) mesobilirubi- 
nogen, serum indirect reacting bihrubinand urobilin 
aie strictly related 3) increased uiobilmuiia may 


not always be due to pathologic il conditions but 
may result from ehanges in absorption of meso 
bilirubinogcn 

Chromatography of amino acids Solvent sys- 
tems for the fractionation of protein hydrolysates 
William II Sruns and SrAAfonn Muoin (bv iii 
vitation) Rockefeller Institute for Medical IR 
seaich. New York City Employing potato stanh 
tolunms (cf Elsden and Synge, Biochem J , 38, 
I’roe IX, 1911, Synge, Bioehem J , 38, 285, 19-11), 
with the solvent system 1 1 butanol benzyl aho- 
hol-water, qiianlitative ehromatograpliic methods 
have been developed for phony lal mine, leucine, 
isoleueinc, tyrosine, and valine in protein hy- 
drolyb.itc3 (Moore md Stem, Ann ils N 1 Vrad 
Sciences, in press) Methionine has subsequently 
been rendered eju intitatixc in this solvent By 
the use of other solvents the teehiiicjuc has been 
extended to im hide additional members of the 
amino acid scries With a solvent system which 
gives more rajnd b ind r ites, a cjuantitativ e picture 
cm be obt lined which includes all of the iniino 
acid coinjioncnls of i protein hydrolysate, with a 
few overl ijis I'or example, a single chromatogr-im 
(0 9 X 30 cm ) run with 12 1 n-butanol a pro- 
jianol 0 I N IICl followed (after the emergence of 
aspartic aeid) by 2 1 a-propanol 0 5 N IICl gives 
successive effluent jicaks corresponding to the fol- 
lowing comjionLiits leiicinc-isolcucine, phenylalan- 
ine, methionine x dine, tyrosine, proline, glut imic 
aeid alanine, threonine, ispartie icid, serine, gly- 
cine, ammonii, irginine, lysine, histidine, iiid 
cystine This type of experiment has been used for 
sereening work and his given cjumtititivc values 
for those eompoiieiits w hieh emerge is single peaks 
The procedure has been simplified by the use of 
narrow columns ibout 1 cm indiimetei One half 
ec fractions arc collected directh m colorimeter 
tubes on an lutomatie fraction collector and the 
entire fraction submittcil to colorimetric ninhx dnii 
analysis, thereby eliminating the pipetting of 
aliquots ibout 2 5 mg of protein ire required per 
chromaogram 

Synthesis of S-benzyl-thiopyruvic acid and its 
conversion to N-acetyl-S-benzyl-L-cysteine m 
the rat J vkob V Stekol The Lankenau Hospital 
Research Institute and the Institute for Cancer 
Research, Philadelphia, Pa S-Benzyl-thiopyruvic 
acid was synthesized from chloropy i uv le acid md 
benzyd mcrciptan, md characterized One per 
cent of S-benzyl-thiopyruvic acid mixed with v 
complete casein diet was fed to four adult rats, 
and from the urine of these rats N-acetyd S-benzyl- 
L cysteine was isolited and identified by anilysis 
and by comparison with the symthctic materiil 
and with a similar product which was excreted by 
the lats on administration of benzyd chloride oi 
S benzyl-L-cysteine The results aie proof for the 
convcision of S benzyl-thiopyrux le acid to the 
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coircbponduig M icctjl-L muiio acul dtin itive 
in tno Tht diti prcbtntcd, together -aitli the 
uirhor work, ofTor experiment xl evidence for the 
hypothesis expressed in rtgird to the possible 
formition of S boiizyl-thiopjruvie acid is the 
mternicdnte in the inversion of S benzyl-D 
cysteine to N acetyl S benzyl-L cysteine i« viio 
(J Bvol Ghcm , 124, 129 (1938) , 128, 199 (1939)) 
Influence of the thyroid upon incorporation of 
deuterium into tissue constituents of the rat 
Di-WiTrSifTTEV, Ju , ind Vdeu. K vm> (by invita 
tion) Deparimcnl of Biochemistry, College of 
Physicians and Surgeons, Columbia Unticrstly, 
New York Groups of young rits weie maintained 
on a synthetic, fit free diet ind were placed on a 
deuterium oxide regimen for 0 5, 1 , 2, 4 and S iliya 
prior to being killed The concentrations of deu- 
terium wore then determined in tlic glycogen of 
liver and of carcass, in the liver iiid depot fatty 
icids, in the cholesterol of liver and of carcass, in 
the liver piotein, and in the body water Three 
senes of such experiments have been completed, 
first, a control senes receiving no medication, 
second, a senes in which the rats received thio 
uracil in their drinking w iter at a eoiiccntration of 
0 l%,and, third, a senes in which l%of desiccated 
thyroid gland was added to the diet From the 
rates at which the vaiious tissue constituents be 
came enriched w ith isotope, alterations in the rates 
of various anabolic processes produced by the 
medicatious employ ed could bo inferred 
Effect of zinc-hydrochlonc acid hydrolysis on 
the estrogens in human urine Benj vmin F Stim 
MEL Rccs-Stealy Medical Research Fund, San 
Diego, Calif Previous work in this laboratory 
lias shown that there is some chemical confirma- 
tion for Smith and Smith’s observation that the 
enhanced estrogenic activity of urine extracts 
prepared by zinc hydrochloric acid hydroly'sis is 
greater than can be accounted for by assuming 
conversion of estrone to a estradiol and more com 
plete hydrolysis Further evidence has been de 
rived, with our liquid chromatogram technique, 
from studies with human pregnancy urine and 
with non pregnancy urine from estrogen treated 
subjects which wpuld indicate that zinc-hydro 
chloric acid hydrolysis (1) converts the major 
portion of estrone to estradiol, (2) yields estradiol 
titers w hich are much higher than can be accounted 
for by conversion of estrone to estradiol, (3) yields 
estnol titers which appear higher than can be ac- 
counted for by more complete hydrolysis Sub- 
sequent zinc hydrochloric acid hydrolysis of 
residual urine after hydrochloric acid hydrolysis 
and ether extraction yields sufficient estrogen to 
account for a major portion, but not all, of the 
enhanced titer of zinc hydrochloiic acid hydro- 
lyzed urine Zinc hydrochloric acid hy'droly'sis of 
the phenolic residue from hydrochloric acid hy- 


diolysis caused ilmost complete destruction of 
the estrogen picscnt These observations would 
ijipeir to olfcr additional evidence in support of 
the theory that liy droly sis of the urin ii y estrogens 
in the picsciice of i reducing medium ichydrogcii- 
itos ccrtiiii estrogen motibolites These hypo- 
thcticil metabolites appeal in the cstridiol and 
estnol fr ictions of oui liquid chroimitogram 

Inhibition of plcroylglutamic acid conjugasc by 
glutamic acid peptides of p-aminobenzoic acid 
E L II Stokstvd, J PiLRCE (by invitation), 
T II Jukes and V L I'ranklix (by mvitation) 
Ledcrle Laboratories Division, Imcrtcan Cganamid 
Company, Pearl Riier, Acio York The action of 
glutamic acid peptides of p aminobenzoie acid on 
the activity' of i conjugasc preparation which con- 
verted conjugated forms of pteroy Iglutannc acid 
(PGA) to free PG V w is studied It was found 
that p aminobenzoyl gamma -glutamyl -gamma- 
giutamy Iglutaniic acid at a concentration of 001 
M reduced the activity of chicken pancreas 
conjugasc by S0% The totraethy 1 ester of the same 
peptide produced no inhibition P-mtrobenzoyl- 
gimma glutamyl gamma glutamylglutaniic acid 
was only about half as active an inhibitor of con- 
jugaso as the corresponding p aminobenzoyl com- 
pound The activity of simpler peptides was also 
investigated 

Interrelationships between pteroy Iglutamic 
acid, adenine, thymine, and antagonists of pter- 
oylglutamic acid L L R Stokstad, M Reoam 
( by invitation), 4 L Fbankuk (by invitation), 
and T H Jukes Lederle Laboratories Division, 
American Cganamid Company, Pearl River, Aeio 
York It was previously reported (Franklin, A 
L , Stokstad, E L R , Belt, M and Jukes, T H , 
J Biol Chem , 1G9, 427 (1947)) that a crude “pter- 
oylglutamic acid antagonist" showedco nipetitive 
inhibition against pteroy Iglutannc acid (PGA) 
when measured with Streptococcus faecahs R as a 
test organism Pteroylaspartic acid was found to 
show competitive inhibition against PGA (Hutch- 
ings, B L , Mowat, J H , Oleson, J J , Stokstad, 
E L R , Boothe, J H , Waller, C W , Angier, R 
B , Semb, J , and SubbaRow, Y , J Biol Chem , 
170, 323 (1947)) and the growth promoting effect of 
thymine was found not to be reversed by pteioyl- 
aspartic acid In the present investigation a puri- 
fied culture medium was used from which PGA, 
ademne and thymine were omitted The crude 
antagonist w as found to inhibit grow th of 5 faecahs 
R in the presence of the following combinations 
PGA, PGA plus ademne, PGA plus thymine 
However, when both thymine and adenine were 
added to the culture medium, growth was stimu- 
lated and the crude antagonist liad no inhibitory 
effect The effect of another PGA antagonist, N‘- 
methylpteroio acid (Cosulich, D B , and Smith, 
J M , Jr , J -Vm Chem Soc , in the press), was 
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also studied in iclilion to piiriiies uid pyiiuiidiiicb 
uith (S /(icoohs R E\poriinciiitb wcic also t irriod 
out with lats and cliioks Tiiyimno produecd little 
01 no giowth or hcnutologa il response in lats 
maintained on i PGVfree diet eoiituniiig sue- 
ciiiylsulfathiazole, noi was tkynuae ilile to pioteet 
fits igainst the defieieiiey syndrome pioduced 
the crude intigonist Thymine it levels of from 
0 5% to 2% in the diet w is iiieheetive in proteeting 
chicks igainst PG V ilelieieiuy on v purified diet 
w itli PG V omitted * 

The role of acetjlphosphate in the phosphoclas- 
tic'anddismutation reactions ofpjruiate Ilvitoin 
Stheckeu (bj invitation) L 0 KnvMPir/ md 
IlaRLAND G Wood Dtparlintnl of Dtochtmisli ij 
Western Rescnc UniLcrsily CUvtlaiul G, Ohio The 
occurrence of acetj Iphosplute is an intermediate 
in the phosphoclastic reution (CIIj CO 0011 + 
H 3 PO 4 CH 3 CO OPO 3 II; + nCOOH) with L 
coll IS indicated bj the formition of i labile phos- 
phate compound and furthirinore the reversibilili 
of the reaction appe irs liktii is judged b\ fixition 
of formate (Lipmanu et al uid L tier ct al) Xcvei- 
theless, failure of numerous inn -tigitors to iknion- 
strate activiti of sjnthetu uitilphosplute with 
other enzyme prepiiatioiis promptul furthci tests 
with E coll The following i irhoii libeled com- 
pounds, COOII, CIL C'=0 OPOilI , 

HC'-’OOII were 33 nthesizod uid idded simul- 
taneously to non libchd inriuite whitli w is 
fermented to partial coiniileiion itli our cn/i me 
preparation icetate, fouiiite Iictatc ind CO. 
lere products of the leactioii iiuIk iting tint pirt 
of the pyruvate under went i dismul Uion reaction 

(2CH3 CO cooH -* ciij cilOH coon + 

CHj COOH -b CO 1 The usiduil piruvate of the 
fermentation 1 as degi ided In \ t ist c irbow 1 ise 
w itli formation of CO fiom tin i u howl group iiid 
acetildehyde fiom the a ind d i irbons The t ir- 
bowl caibon tout lined i liigli loncenti 'tioii of C*^ 
but there wae no C‘^ in the a and G c irbons Since 
carbon from N ifIC ‘'‘03 w is not h\od in significint 
amounts under the eoiiditions of the experiment, 
the C’'' of the foimate appaienth did not entei is 
CO. The results indicate tint foimate is fixed in 
pvruvate without occejrreiice ol icetate or aict 3 l- 
phosphate as essentmi intermediates It is con- 
cluded that either siuthetic ieet\ Iphosphatc is 
not an active compoiWt of the phosphoclistic 
reaction or there is ajother meclianism foi the 
fixation of formate It s considered possible that 
the chemically S 3 ntliesilpd icet 3 lphosphate is not 
identical with biological lcet 3 Iphosphatc 

A comparison of reactions of C3steine and beta- 
beta dimethyl cysteine JiV X Sullivan Chemo- 
]\Iedical Research Insh' ^oi^Ocorgetown Unireisity, 
Washington, D C Over a period of years data have 
been given to indicate that the Sullivan test for 
cysteine recjuires the presence ^ofjjfree -(SH), 


-(XII.), COOH ind in the arringement in which 
these groujis oceui in cysteine It was shown by 
Cuter in 1941 that mono methyl tysteincgive the 
ell iiiieteristie color when Lugg’s 1913 niodifi(ation 
of the Siillu in test for cystine was used Carter, 
however, found that one isomer gave the same 
iniount of color is in eijuivalent iniount of cysteine 
while the other laonicr give only 20% as much 
color While in this laboratory S methyl cysteine 
was found negitive 111 the Sulhv in cysteine reac- 
tion is should be expected no study was made as to 
the effect of substitution on the alpha or the beta 
carbon Receiitlv , however, we had occasion to 
studv betibeti di methyl eysteine ind found it 
ibsoliitely ncgvtive in the eystiine reaction and 
ilso negitive in the evstine procedure However, in 
the ey Stine proi edure it gives a jxisitive reaction 
up to the iddition of Xa.&.Oi, that is it btliaves 
like cystine imine Diti will be given as to the 
rcison for the negitive bulliv in reaction and lor 
liossibihtv of testing for tlie bcti beta ih methyl 
eysteine is incntitv and as i deiomixisition prod- 
uct of jienieillin 

Effect of pH on the aerobic metabolism of lym- 
phosarcoma cells WtiiivM H SeviviLRSOx, 
IIlli X X Giiolu (bv inv it ilion) and JoiivxxaM 
Lei- (by invitition) Department of Biochemistry, 
Cornell i nncrsity Utdicnl College, Acic Yuri , \ 

1' The lerobic met ibolism 01 the Gardner mouse 
Iv mphos ircom i cell his been studied in lUro in 
bicarbonite cont lining medii over the pH range 
G9to7 G \.t pH 7 4, oxygen eonsumption avenged 
0 SO microliters per IG* cells perhour, ind R Q av er- 
igedO S3, neither V due showed my marked altera- 
tion with chiiigc 111 pH 13v contrast, aerobic leid 
production prov ed to be dependent upon pH in a 
substintiilh linear fishion, with values ranging 
fromO 30 microliteisot acid per 10 cells per hourat 
jillG 9 1 Oomicioliteib it j)H7 G Mlof theacidpro 
duccel lerobic illv bv this tumor cell is lactic acid 
GIucosc utilizition bv the cell is substantially ac- 
counted for in teims of laetie icid produced Hence 
aeiobic glucosc utihzition is likewise a function of 
the pll of the medium, and the substrate for oxul i- 
tiv e met ibolisiii is not exogenous glucose The 
bearing of these findings on cuirent concepts of 
tumor met ibolism w ill be discussed 

Influence of the concentration of the vitamin B 
complex on protein utilization BvrxettSlre ind 
Freelind Ron vxs (by' inv itation) University of 
Irkansas, Fayettei die Sev eu concentrations of t|ie 
vutamin B complex weie used These conceiitrites 
were fed to albino rits separately from the ration 
The daily doses of thianiine, riboflavin, py’ridoxinO, 
and ninciii varied from 3 to 100 jig The doses of 
cilcium pantothenate ranged from 25 to 600 gg, 
those of p aminobenzoic acid, from 0 25 to 12 mg, 
inositol, from 0 075 to 3 mg, and chohiie chloride, 
fiom 3 to 12 mg Thice levels of puiified cisein 
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(Smiio) were used, la follows 7 1^ and S 7%, 
supplemented w itlv 25 mg ej atim dade , md 17 3% , 
dbo, 9% hctalbumin (Borden) On the 7 1% and 
S 7% levels of c rsein mt ike and on the 9% 1 ict il- 
bumin ration the optimum protein utilization was 
obtained on the concentration of the vit iiiim B 
complex, which furnished the following dailj 
doses, 3Mg thiainine, 3 mS pyndoxine, 3 pg niacin, 
25 Mg caleium pantothenate, 250 pg p aminobeuzoic 
acid, 75 Mg inositol, and 3 mg choline chloride On 
the 17 3% protein lex el, no not ible differences were 
found until vfter the animals were ten weeks on 
such diet, when igaiii the same low concentration 
01 the B complex pro\ ed to be the optimum The 
greatest ti vnsition occurred on the 7 1“^ casein 
level when changed from 3 to 5 pg daily doses of 
thiamine, riboflaxin, pjndoxine, and niacin, and 
w hen the rest of the components of the vitamin B 
complex was doubled The biological value of the 
casein w is thus mere iscd from 4S 5 to 85 5 
A. gljcogcnoljtic factor from pancreas Exkl W 
SivTHERUiND and Chiusti XV DE Du VE (introduced 
bj C\RL F CoRl) Depl of Biochemistry, Wash- 
ington Univ School of Wed , St Louis Liver 
glj cogenolysis has been reported previously to be 
stimulated in vuoand in vitro by a non dialjzable 
factor which is present in some insulin prcpira- 
tions and which, unlike insulin, withstands incuba- 
tion w ith dilute alkali Extracts of pancreatic tissue 
from dogs, rabbits and cattle, prepared bj a method 
which IS known to extract insulin, were found to 
increase glycogenolj sis in liver slices Maximal 
activity m the test sjstem was obtained with 
amounts of extracts representing 0 05 to 0 20 grams 
of pancreas , addition of more glycogenoljtic factor 
did not further increase gl j cogenolj sis The ac 
tivitj was retained after dialysis and after alkali 
incubation Extracts of spleen, liver and kidney 
w ere completely inactive Slight activit j w as found 
in duodenal extracts Extracts of fetal calf pancreas 
showed maximal activity in amounts equivalent to 
0 02 to 0 04 grams Pancreatic extracts from two 
alloxan diabetic rabbits showed essentially the 
same activity as those from normal rabbits and 
caused hyperglj cenua without subsequent hjpo 
glj cenua when injected intravenously into a rabbit 
Some material showing similar activity was found 
to be present in concentrated perfusates of isolated 
dog’s pancreas and, in some cases, in alcoholic 
extracts of lyophilized dog’s scrum Good recovery 
of the glycogenolj tic factor was obtained when a 
small amount of an insulin preparation containing 
the factor was treated by these methods and no 
activity arose from similar treatment of an insulin 
preparation free of the factor 
An enzyme requiring DPN involved in the 
metabolism of testosterone by liver tissue Max 
L Sweat (by invitation) and L T Samuels De- 
partment of Biochemistry, Unuersity of Utah 


School of Medicine, Salt Lahe City, Utah Anactive 
cell ficc cxtrict w Inch a\ ill metabolize testosterone 
li 13 been prepared from rat liver The rate of the 
reaction is enhanced by the addition of cliphos- 
phopjiidiiie nucleotide It has been found that 
both iiialatc and lactate inhibit the desti action of 
testosterone The addition of nicotinamide in- 
creases the rate of destruction The inhibition 
produced by these two DPN -requiring substrates, 
together with the increased rate of destruction in 
the prcscjice of nicotinaniido is strong evidence 
that the testosterone destroying enzyme is another 
cuzj me w Inch required DPN as a co factor Tho 
products of the reaction in which DPN is a co 
enzj me appear to be 17 kctosteroids without a con- 
jugated double bond sjstem Work on the further 
purification of the enzyme is in progress 
A procedure for the determination of 1-amino- 
salicylic acid in blood and urine Damd M Tlx- 
nent and Margaret L Leland (introduced by 
RandoltuT IMajor) Mere] Institute for Thciu- 
pcntie Research, Rahioay, N J A piocedure has 
been developed for the determination of miciogram 
amounts of 4 aminosalicylic acid in blood and urine 
This depends upon two suitable coloi reactions 
which liave been studied The color produced is red 
when the drug is coupled in acidic solution with 
diazotized p mtrambne follow ed b> the addition 
of sodium hydroxide , and blue when tho diug and 
p iiitraniline are both diazotized, followed by 
coupling in the presence of pyridine and then by 
addition of sodium hydroxide The colors duo to 
interferring substances in urine and in blood fil- 
trates arc equal in intensity w ith either procedure 
and their effect can be eliminated bj taking two 
samples for the determination, developing the red 
color in one and the blue in the other, and reading 
in the colorimeter at 620 rsip, using the former as 
the blank for the latter In practice the same re- 
agents are used in both reactions, and the color 
developed depends upon the order in which they 
are added Amounts of 4 aminosalicylic acid be- 
tw een 1 and 15 micrograms in 4 ml of solution can 
be determined within ±5% by this procodurt It 
is applicable to blood filtrates prepared with tung- 
stic acid and to urine dilutions 
Some factors which influence methionine ex- 
cretion in the rat Herbert C Tidwell (intro- 
duced by Max N Huffman) Department of Bio- 
chemistry, Southwestern Medical College, Dallas, 
Texas The effect of changes in the protein and tat 
content of the diet, of fasting, and of tho injection 
of methionine and choline on the urinaix excretion 
of methionine has been investigated A ariations in 
the dietary protein during 4 or 33 day s, w ith me- 
thionine intakes of 6 to 60 mg per 100 gm body 
weight, did not alter the methiomnt excreted 
Unlike the results obtained by Homburger (Am J 
Med Sci 212, 68, 1946) on normal men, similar 
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c\crctiou valucb wcic obt viiicd on ill these aianials 
aftei mjcetmg bupplemcnts ot the free iinnno aeid 
equal to one or two timeb the noiinal dady intake 
Less methionine was c\eieted after 15 or 10% fat 
diets than a 5% one Still loss w is e\ereted after a 
3 day fist However, agiin i like amount of the 
injected bupplement was eveicted whether the 
animals weie fasted, or on the high fat diets The 
injection of choline during the 3 day fast was le- 
conipanied by an ineieised methionine cvcrctiou 
The decreased e\cietion if ter higher fat intakes, or 
fisting, might result from in ineieascd need of 
lipotropic substances asboeialed with in mere ised 
fat metabolism The excretion of a similar amount 
of the injected iiniiio acid, whethei i de/ieiency 
existed 01 not, suggests tint increased needs are 
not reflected bj a marked deere ise in excretion of 
the supplement The small increases in excretion 
following these supplements indicate that the 
ammo acid is largely utilized, eithei as the ammo 
acid or some degradation products 

On the bacterial metabolism of Ijsme Gnanir 
TohNNiEs and Donorm L Gxllxnt (by invita- 
tion) Lankenau Hospital licstardi Inst and Insl 
fo) Cancel Reseat ch, Philadelphia 30, Pa If in 
oui experimental medium for the determination of 
ammo acids with <3 fecalis {Fed Proc , 6, 29S 
(1947)) the concentration of lysme is suboptinuil 
initial giowth, which is proportional to the avail- 

ble lysme, is followed by rapid Ijsis of cells An 
excess of 5 x of lysme per cc is sufhcient to prevent 
lysis In the lysme limited medium lysis is pre- 
vented by omission of 9S% of the phosphate buffer 
(0 3 M, pH 6 5), or its replacement by citrate 
buffer or sodium chloiide of equal ionic strength 
The irreversibility of the deamination of lysine 
(Schoenheimer) may explain the necessity of an 
excess of this particulai ammo acid for bacterial 
maintenance if phosphate accelerates ammo acid 
exchange metabolism Howexer, Ijsis docs not 
result fiom an interaction between cells and the 
Ijsme-defieient high-phosph ite medium but ex- 
presses a pioperty of cells giow n m such a medium 
Gale {J Gen Microbiol , 1, 53 (1947)) has demon- 
stiated in another strain of S fecalis that normal 
cells contain substantial amounts of free lysine 
while bacteiia grown m a medium of low lysine 
content contain very little of the free ammo acid 
A similai deficiency m internal free lysme would 
explain the difference between oui cells growm in a 
high-phosphate medium m the presence or absence 
of excess lysme A medium containing only salts, 
Ijsine and glutamic acid prevented lysis, m ac- 
coi dance with Gale’s finding tint such a medium 
enables lysme-deficient cells to imbibe lysme We 
also conhimed that glucose cinnot leplace glu- 
tanic acid 

The influence of KCN and pterojlglutamic acid 
on growth and prophyrm production of Coiynebac- 


leriuin hoffmannii Joiiv R Totter and Edith S 
Sms (by invitation) Department of Biochemistry, 
School of Medicine, University of Arkansas, Little 
Rock The organism CoryncbacUrium hoffmannii 
was grown m a b isal medium complete for Slrep- 
lotoccus futcaliH except for omission of pterojl- 
glutamie acid (PG V) \s supplement sterile KING 
neutralized with acetic leid w is added asepticallj 
up to coneentrations of 0 001, 0 002, and 0 003% 
PGA w as added to the medium before sterilizing 
in eoiieeiitrations of 0 0, 0 005, 0 05, 0 1, and 0 2 mg 
per ec Porphyrins were extracted and determined 
by the eiistomarj procedures after 5-S day s incuba- 
tion it 32“ Grow th was determined by measuring 
optic il density at suit ible intervals The KCN 
retarded the grow th soinew hat but did not com 
jiletely inhibit growth even at 0 005% concentra- 
tion The porjihy rm jiroduetion was diminished by 
7% m the 0 001% KCN , by 20% m the 0 002% 
KCN, iiul by 70% m the 0 003% KCN when meas- 
ured on eipi il \olumes of culture suspensions with 
the same ojitieal densitx and compared with a eon 
trol PG V it concentrations above 0 05 mg per cc 
counteracted the effect of KCN on both grow th ind 
porphyrin production Vccclerated growth was 
ilso seen it rel itively high PG V concentrations 
in the medium without KCN The actual coiiceii- 
trition at which PG V bet imc elTeetive varied 
considerably for reisons not yet ascertained 
The influence of fat in the diet upon nitrogen 
metabolism and liver protein regeneration Harri 
M Vans and CiivnLLS E Friedgood (by in- 
vitation) Harrison Dept of Surgical Research, 
Schools of Medicine, Untv.oj Pennsyhania, Phil- 
adelphis In a previous study (Fed Proc , 6, 257, 
299), the diets used were made to contain only 3% 
of fat, 7% of the calorics From the work of Forbes, 
Deuel, and of others, the inclusion of adequate 
amounts of fat m the diet appears to improve the 
utihzition of energy and the physical fitness of 
normal animals Therefore, we have investigated 
the effect of adding 10% and 30% fat to a non-pro- 
tein diet and to diets containing casein, upon liver 
protein regeneration and N metabolism after p ir- 
tial hcpatectomy Groups of rats were depleted of 
protein stores by a 2 week period of non-protein 
feeding, ind 69% of their livers removed They 
weie then fed diets cont lining 10% ind 30% fat for 
2 weeks Total N balinces and new liver protein 
formed were determined The diti so obtained 
have been compared with the earlier observations 
An increased pcicentage of fat cilories in the non 
piotein diet did not incrcise conseivation of N as 
measured by liver protein regenei ition, although 
it deei eased the negative N balance Fat idded to 
a casein diet in which the protein to fat cdorie 
ratio lemained constant, caused a gicatoi food 
intake with an associated incieisc in liver protein 
legeneiation and N bvlincc This w is ilso tiue in 
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uiioporited Loatrolb Iiigcstioaof in intiL ised per- 
i-cntigc of cdoneb is fvt duung i period of ibo- 
introgLiious isoeilonc feeding produced in increase 
in h\cr protein regcncnition This w is iiecom- 
p lined bj IcbS retention of X bj the body 

An electrophoretic aiial}bis of the interaction 
of aldolase and gljceraldehjde phosphate de- 
h)drogenase with phosphate ions SiovEi F 
VtLiCK Fi om the Department of Biological Chemis- 
irg, WaJiingtoii Unnersitij School of Medicine 
Both aldol ise md d glj cei ildehj de phosphate 
dehj drogenaso contain an excess of basic over free 
icidic groups If tlie induidual groups Mere to 
exhibit dissociition contiiits la the range usually 
observed lu other proteins one nould predict 
ilkiline isoelectric points where is both proteins 
in phosphate buffers of lomc strength 0 1 aro 
isoelectric on the acid side of neutralitj Since the 
substrates of both enzymes are inioiis one would 
attribute to them an alfinitj for anions if their 
kinetics wore formulated in terms of in enzymo 
substrate complex The acid isoelectric points can 
be explained bj the binding of phospliato ions 
Electrophoretic aualisis shows that the isoelectric 
poult of aldolase shifts from 6 7 to 4 94 in phos- 
phate buffers ranging from ionic strength 0 05 to 
0 2 The dehydrogenase show s a similar variation 
The bound charge as a function of pH and ionic 
strength can be calculated and dissociation con 
stants can be derived Other properties of the 
dehj drogenase are consistent with its tendency to 
bind anions 

In vitro utilization of glucose b} rat diaphragm 
muscle G A Viixee, F M Sinbx, and A K 
SoLOMO\ (introduced by A D Hxstings) De 
partment of Biological Chemistry and the Biophys- 
ical Laboratory Hariard Medjeal School The ex- 
periments of Gemniill, Stadie, and ICrahl and Con 
have demonstrated an effect of insulin on the 
formation of glycogen by isolated diaphragm 
muscle Experiments were undertaken to study 
the oxidation of glucose bj diaphragm muscle in 
vitro under varying experimental conditions 
Glucose labeled with C'^ in positions 3 and 4 was 
made biosynthetically as glj cogen in rabbit liver 
slices from pyruvate and C”0 bj the Buchanan 
and Hastings method Rat diaphragm muscle was 
incubated in Warburg vessels in a medium of 0 04 
M sodium phosphate, 0 005 M MgClj, 0 08 M 
XaCl, and 0 2 per cent glucose, initial pH 6 S 
A half diaphragm was placed in each vessel , to one 
of each pair of vessels, 0 5 units insulin per ml 
medium w as added The CO- collected in the center 
well was precipitated as BaCOs, plated and 
counted Samples of the media before and after 
incubation were analyzed for glucose, and the 
gl 3 cogen in the diaphragm aftei incubation was 
hj drolyzed and dotorniined as glucose 

In normal diaphragm miisck, from 50 to SO per 


cent of the glucose which disappears from the 
medium is oxidized, the remainder is converted to 
gli'togen Tin. addition of insulin increases both 
glucose oxid itioa and glieogen formation, although 
there is no over ill increase in respiration The 
rates of glucose oxidation bj niusele from alloxan- 
diabeticiind fioniadreii ilcetoniized rats are signifi- 
cantli lower and highei, respectively, than nor- 
mal These results support Con’s views that 
insulin affects prinuril^ the hexokinasc reaction 
Studies on the composition of nucleic acids 
Ehnst ViscitLB (bj invitation) and Erwin Chxu- 
QAFP Dcpartiiicnt of Biochemistry, College of 
Physicians and Surgeons, Columbia Unuersity, 
New York Tlie method for the micro partition 
chromatogr iphi of purines presented recentlj 
(E Visehei and E Chargaff, J Biol Chem , 168, 
781 (1947)) his been extended to the pjrimidines, 
cytosine, uracil, and tliiminc It now permits not 
only the identificition of the nitrogenous con- 
stituents of nucleic acids but also their quanti- 
tative estimation in minute amounts (5y* of the 
individual component) with an accuracy of ± 
4% For the complete inal>sis of a nucleic acid 8 
mg were emplojcd, but even this small sample 
weight can doubtless be reduced 4 study of the 
acid hydrolysis of jeast ribonucleic acid showed 
that while for the estimation of purines the cus- 
tonury treatment with dilute acid could be em- 
ploj’td, the pressure hydrolysis with 20% HCl for 
the quantitative liberation of pyrimidines was not 
applicable since it resulted in an extensive con- 
version of cytosine to uracil Formic acid could, 
however, be used Two different solvent systems 
served for the separation a mixture of butanol, 
morpholine, diethylene glycol, water for the 
purines, butanol-water for the pyrimidines Re- 
sults obtained by the use of this technique will be 
presented for a representative series of nucleic 
acids, viz , the pentose nucleic acids of yeast and 
pancreas and the desoxy pentose nucleic acids of 
yeast, tubercle bacilli, thymus, and spleen 
The inhibition of glutaminase fay glutamic acid 
Heinrich Waelsch and Phvxlis Ow'xdes (by 
invitation) Depts of Biochemistry, New York 
State Psychiatric Institute and Columbia Unner- 
sity Glutamine appears not to participate in 
certain metabolic conversions in which glutamic 
acid IS implicated In the tissues studied the amide 
occurs in considerably higher concentrations than 
the parent ammo acid and its formation and break- 
down may be one of the regulating mechamsms of 
glutamic acid metabolism The glutaminase of 
brain or kidney is inhibited by^ glutamic acid 
(Krebs) This inhibition is dependent on pH, being 
smallest in the range of optimal enzyme activity 
At pH 6 S (0 1 molar phosphate) 0 015 molar glu- 
tamic acid inhibits the splitting of 0 004 molar 
glutamine by rat brain homogenate by about 90 
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per cent and at pll 7 9 by about 15 pei cent It li is 
been shown that the glut innnasc of brain is ictivc 
only m the presence of cert iin anions sucli is 
phosphate, sulfate, irsciute (Cartel ind Grccn- 
stein) or citrate The extent of the inhibition of 
glutaminase by glut innc acid is dependent on the 
concentration of phosphate (or sulfate or citrite), 
also in the pH range of optimal enzjinc ictuity 
a strong inhibition cm be obt lined at low phos- 
phate (0 025 molar) concentrations Variitioiis in 
the pH or in the phosphate concentration niiy 
therefore deterniine the rite of eiiziinatic liber- 
ation of glutamic acid from glut inline 

Serine content of purothionin M K Wvluls 
(I ntroduced by V K Balls) Lnztjmc licscurch 
Laboratory Dincau of Ayricullural and IndnatruU 
Chennslry, Aiji icidlural Research Adintiuslralion, 
USDA, Ubanij, California Ihc piot imiiic like 
substance obtained from wheit flour is i er^s- 
talline liydroehlonde by Bills, Hale mil Huns 
(Cereal Chcni , 19, 279 (1912)) has been found to 
contain serine The priseme of serine supixirts the 
idea that in iiiturc purothionin is linked with i 
phospholipid whiih is uspoiisible foi the solubilitj 
of the mother substaiue in iietroleuiii ethei md 
the loss of that solubilitx, is will as of issoeiited 
phosphorus, on Inilrohsis to inirotliioiiin 

Ifter hydroljsis of the riirjst illizcd Indro- 
chloridc w’lth constant boiling HCl for 20 hours, 
formaldehyde cquivileiit to 9 S percent of serine 
(by weight) was obtained b^ the method of Ho>d 
and Logan (Jour Biol Clieni , 146, 279 (1912)) 
A phosphotungstie and sepiration aftei \aii 
Slyke, Hiller and MacPaih en (Joui Biol Cheiii , 
141, 6S1 (1941)) excluded the possibiliti of h\- 
droxylysine, 91 peiccnt of the expected serine w is 
found in the filtiate Ao ethmolaminc w is found 
by the method of Blix (Biochem Zeits 305, 129 
(1940)) and the residue remaining give formal- 
deh>de equivalent to 9 5 percent serine in the 
original substance Ao fornialdehj de was pro- 
duced by periodate from the uiilijdroljzed ma- 
terial A.rginine, serine and cjstine thus account for 
more than half of the total nitrogen of the 
substance, and occui, respectivelj , in propoitioiis 
of equivalents close to 2 2 1 

Inhibitors of choline acetylase IiIiciivel & 
Weiss, Helen \obipvilff, and Dxmd Xicu- 
MXNSOHN (Introduced by H T Clxhke) Dept 
of Neurology, College of Physicians and Sutgeons, 
Columbia Uniiersily, A cw York The accelerat- 
ing 01 inhibitory effects of some intermediate 
compounds on enzimes depends frequently on the 
degree of purity Apparent contradictory obser- 
vations of this type of effects are often due to the 
use of different enzyme preparations Such effects 
may be the result of the reactions with othei in- 
termediate metabolic processes and not with the 
enzyme system itself — Citric and l glutamic acid 
increase the rate of freshly prepared and dialyzed 


choline acctjlasc Ko effect is observed with 
glutamic acid in iclivc enzyme solutions prcpartcl 
from acetone dried powder in presente of active 
coeiizyme The effect of eitrie icid seems to elungc 
with piirilic ition In highly letive solutions pre 
p ired from the he id g iiiglion of fequid in which one 
grim of protein formed 150 milligrams of aeetyl 
choline per hour, iitrie icid deertased the rate 
of formation in lO'^M loiieentration by about 50 
per eeiit The elfeet m ly be due to the removal of 
mignesium necestiry for tr insphosphorly ition 
a-keto glutarie mil which like other a-keto acids 
inhibits all prep iritioiis obt lined so far from 
miiiimaliaii brim, had no effect on the Squid 
g inglion prep ir ition 

Vmong the inhibitors ol eholinc acetylase which 
ire not nitiirilly oicurriiig eompounds, the iiajih 
thoiiuiiiones ire of pirtieulir interest V consider- 
ible number of them, for whieli we are greatly 
indebted to Professor I ouis I I'leser, were tested 
iiid some of thesi effei ts will be deseribed The 
2 Meth\l-1, 1 n iphthoquiiionc S sulfonie at id (K 
salt) w IS found to hive the s-iriie effect whether 
tested on the niimm.iliin brim or Squid ganglion 
prepiration, suggesting m this ease m affinity to 
the enzy me system itsili 
Ozonolysis of the pyo compounds Ibhit C 
Wells (by invitation), Wiixiwi H Elliott (by 
imitation), SiDNEX V riivini and Edwaku 
Doist Laboratory of Biological Chemistry, 
Saint Louis bniii.rsity School of Medicine, baud 
Louis, Missouri \s i lontmuation of our work 
on the structure oi the intibiotic substances 


jirodueed by Pseudomonas aeruginosa (J Biol 
Clieni , 159, 725 (1945)), some of them have been 
subjected to ozonolysis P\o III (C.jILiIsO) 
xielded one mole of n oct inil (isolated as the 
2,4 dimtrophenyl hydrizonc, mp 10b-107°C) 
No other products were isolated Pio Ic (tetra 
hxdro Pyo III) trcited in the same manner yielded 
no aldehy'de or ketonie frigmeuts but did produce 
N capry lanthranilii icid, eapric acid ind capra 
nude These compounds were identified be ul- 
timate analyses and comparison with appropriate 
derivatives Vnthrinilic acid was detected spec 


troscopically' but w is not isolated The xicld of 
X-capryl anthranilic icid and the estimated yield 
of anthiamlic acid accounted for one mole of N- 


capryl anthranilic icid per mole of Pyo Ic Octi- 
hydro Pyo Ic (dodciahy clio Pyo III) produced 
upon ozonization one mole of capiamidc and i 
small amount of a new compound which is aiidic, 
melts at 131-132°C , does not absorb ultra violet 
light and analysis indicates the formuli Cis 


H35NO4. 

Acetaldehyde metabolism in dogs maintained 
on a purified diet W W Westerfeld and J "il 
McIvibbin (by invitation) Fiom the DeparliMni 
of Biocheuusli y, Syracuse Umveisily College oj 
Medicine, Syracuse, New YoiL Young adult dogs 
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wort. muntum,d on \ purilicil diet Lont umng 
casLin 19, tod Inti oil 2, toltoiisctd oil 7, biilts 1, 
bUtrost 2b, glutosit 10, iiid idtquito iiiiouiits of 
tliiimiiic, ribolUviiit, inridoxint, piiitotlitiutt, 
clioliiit, nicotinic icid iiid lotoiilicrols Within 
4 months ipproMinntth 59% of tho dogs dov tloptd 
a dtftct in tcotildtlndt iiittibolisin that was 
brought out by i lo id test in w liith SO mg VcH per 
kg w trt idimnibtcred iiitrn tnously and its rite of 
dib,ipp&.irince from the blood w is mt isurcd under 
sUindardized conditions A dtlntd di&ippcarantt 
cunt was not issociittd with weight or skin 
cluiigcs, but was issociited with i Intr pitliologi 
histologic illy siinil ir to hi dropit degeneration and 
idtntitd with tlut ittributtd bi Elman »and 
Ileifttz (J E\p Mtd , 73, 117, 1911) to protein 
deficitiicj Other cvidentt ot In tr iLinugc was not 
proniiiiont, livtr fit w is norniil, broni sulfiltin 
c\crttion ind prothrombin tinits were normal, 
serum ilkaliue phospliit isi nui h n c been sliglith 
cloi ited 

Oiict this defect n is produced, it was difficult to 
restore the icct ildtln dt dis,ippcar incc cun e to 
normil by dictarj means The oiih pure vitaiiiin 
tlut give i positive response w is inositol, and this 
effect was icri erratic, it produced a beneficial 
resixinsc iiionlj some of the dogs, uid the response 
was often temporarj Xegatne tests were obtained 
with biotin, folic acid, p imiiiobcnzoic acid, iita 
mins C, K, ind E, iiid with \ irious combinations 
of those factors Dis.ippuiriuce tunes in some of 
the dogs could not bo restored to normal ei en bj 
feeding natural foodstulTs, such is meat, Incr, 
milk, jeast, or molasses 

The effect of slreptomjcin on deamination and 
o\)gen consumption bj resting cells of E coli 
Kent Wight (by iniititioii) and Dein Bins. 
National Cancer Institute, National Institute of 
Health, Bethesda, Maryland Warburg tcehnique 
studies were carried out on the mode of action of 
streptomjem on resting cells of E colt, strain 
NIH 119, grow n IG to 24 hours in nutrient broth 
at 37°C, centrifuged, w ished and resuspended in 
0 05 M phosphate at pH 7 4, and then studied 4 
to 5 hours at 37°C, i\ith lud without addition of 
10 to 20 p p m streptomj cm 0 012 M amino acid, 
or 0 007 ^I non nitrogenous orgamc acid 

Anaerobically, in N , the w ished, resting E colt 
cells deaminated aspartic acid and serine, but not 
threonine, alanine, or histidine Streptomjem 
inhibited this ammonia production up to 50% m 
the case of aspartate and 35% with serine No 
CO. production was detected with any of the fiie 
anuno acids, even m the presence of 0 01-0 02 M 
seniicarbazide Omloacetate and pj ruvate, but not 
acetate, yielded CO , without inhibition bj strep- 
tom j cm, however 

In air, ammonia production from aspartate and 
serine was somewliat greater than m Nj, and the 
percentage inhibition by streptomycin was some- 


lOO 

whit less (20-30%) It tlic b.inio time, ONjgcii 
consumption (Qoj = 1 1 30) was decrcised about 
50% b\ the fourth hour b\ streptomjem Thro 
oiiine md ilaiiiiic giie the &.iini, oxjgen consump 
tioii IS aspart ite, but less NIIj pioduclion, and no 
inhibition of cither process bj streptomjem 
The Qoi with funiaritL was decreased by strepto 
injcui from 10 to 25, and with ovaloacetatc from 
90 to 50 However, streptomjem did not inhibit 
either the iieiobic or anaeiobie issimilation of 
aninioniawhcn iddedwith fumarate, the presumed 
end product of aspirtate deamination 
Variables affecting the assaj of testosterone 
propionate using male castrate rats G A Wills, 
SiDiLltiMiTOV (bj nivitition)andL I Pugslli 
Food and Drugs Division, Dept National Health 
and Welfare, Otiaiia, Canada V studj was made 
of the method of idministratioii md of the time 
after eastrition on the precision and sensitivitj of 
the method of ass.ii of testosterone propionate 
described bj Matheson md Hais (Endocrinology 
37,275, 1945) It was found tlut the standard error 
of the assai and the ilose required to give com- 
pantiie resixinsos was eonsidorablj decreased by 
using two injections intnimuscularlj instead of the 
one injection subcutaiiiousli recommended by 
hLitheson and H ij s It w is confirmed that, pro- 
iiding two weeks were allowed for the regression 
of the seminal vesicles, the resjxinso was inde- 
pendent of the time ifler cistration 
The effect of biotin on mitotic activity in the 
mouse liver J Wiltlr Bilson and Elizabeth 

II Ledic (introduced by P H Mitchell) Brown 
Unnersily Biotm deficienci was produced m 
imce bi inclusion of 20% dried egg white in a 
semi sj nthetic diet Eiie week mice placed on 
this diet show edsignsof deficienci inabout 5w eeks , 
10 daj mice m 3-4 w eeks During the development 
of the deficienci the mice grow rapidlj and m the 
lounger ones mitotic ictiiity was observed m the 

III er Mice w itli ii ell dei eloped sj inptoms show ed 
practicalli no imtosis in the liver Deficient mice 
kept on the diet were treated with a single in- 
jection of homologous liver and sacrificed daily 
Mitotic activitj in their livers was observed on the 
4th and 5th dajs (mitotic rates 1 41 and 95) 
In others injected daili with 1)7 of biotin intra- 
pentoneallj , or 2 7 of biotm subcutaneously, 
mitotic activitj was found m the 1st and 2nd days 
(mitotic rates 21 and 79) In still others trans- 
ferred to the same diet with the egg white replaced 
bi casein, nntotic activity was observed from the 
2nd to the 6th daj w ith the highest rate on the 4th 
(mitotic rate 6 5) Non deficient adult (15 week) 
mice were injected daily subcutaneously with 2 7 
of biotin and one sacrificed each day Mitosis was 
observed on the 3rd daj (mitotic rate 95) There 
IS thus a falling off of mitotic actii itj in the hi er 
with actual development of sjmptoms of biotm 
deficiencj , and a significant increase after treat- 
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mcnt of deficient anmiilb Mitli liver or biotin oi 
siniplj' after injection of biotm into norm il idults 
Incorporation of C‘^ labeled glycine into the 
protein of tissue homogenates TiiLOooni WI^- 
NicK, Felix Frildbliig (by invitation), and 
David M Grde'JBLRG Division of Biocliemislry, 
Umversihj of California Medical School, Berkeley 
The incorporation of ladioaetivc glycine into 
proteins was observed when homogcnitcs of such 
tissues as rat spleen, liver, and kidney were in- 
incubated at 37° and pll 7 6 in the presence of the 
C'“-labeled ammo acid The process requires the 
presence of inorganic salts, o\ygen, and certain 
oiganic metabolites, such is glucose and citrate 
It IS inhibited by azide or cyanide, and abolished 
by heating to 100° In the ease of spleen homo- 
genates, the quantity of labeled glj'cine taken 
up per mg protein n is found to be proportional to 
both the glycine concentration in the medium and 
the reaction time The activity of the homogciuites 
was apparently associated with insoluble cell 
particles, which could be collected by centrifu- 
gation Evidence that the process of gly cine uptake 
represents an actual incorporation into the protein 
structure was provided by hydiolytic c\pcriment3 
Following hydrolysis of the radioactive proteins 
with either proteolytic enzymes or hydrochloric 
acid, the could bo lecountod for ns glycine 
The radioactivity of this glycine (recovered with 
the aid of earner) corresponded fairly well to the 
content of the initial proteins It was estimated 
that approximately 0 2 per cent of the glycine 
residues of spleen proteins w ere replaced per hour 
by the labeled glycine added to the homogenate 
Thyroxine activity and antagonism of some 
structural analogues of thyroxine Ricuabd J 
WiNZLER and Earl Frieden (by invitation) 
Department of Biochemistry and Nutrition, the 
University of Southern California School of Med- 
icine, Los Angeles A number of compounds struct- 
urally related to thyroxine have been prepared 
These have included the dl-glycine homologue of 
thyroxine (3/5-diido-4- (3',5'-diido-4'-hydroxy- 
phenoxy) phenyl glycine) and the benzoic acid 
analogue of thyroxine (3/5-diido-4-(3',5'-diido-4'. 
hydroxyphenoxy)benzoic acid) in which the side 
chain of thyroxine has been modified, and also 
dl-O-benzyl-n acetyl 3,5 diiodotyiosine in which 
the prime ring has been altered These compounds 
have been tested both foi thyroactivity and for 
thyroxine antagonism using their effect on tad- 
pole metamorphosis, their effect on basal metabolic 
rates in rats, and their influence on the weight of 
of thyroid glands of thiouracil-fed rats The results 
indicate that the glycine homologue of thyroxine 
possesses about 10% of the activity of dl-thyroxine 
when measured with tadpoles but has been in- 
active in the rat at levels up to 1 5 mg /kilo/day 
No thyroxine antagonism has been evident m 
studies with this compound The benzoic acid 


analogue of thyroxine has been found to show about 
20% of the ictivity of dl tJiyroxinc in tadpoles, but 
h IS been inactive in rats up to levels of 3 mg / 
kilo/day The observations of Woolley (1) on the 
antagomatie action of 0-benzyl-n acetyl diiodo 
tyrosine toward thyroxine in tadpole meta- 
morphosis have been confirmed and extended 
Ilowevci, levels up to 50 mg /kilo/day showed 
neither thyroxine letivity' nor antagonism in rats 
A spccfrophotomcfric method for nicotine in 
blood WiLLiAxi I Woi IT and Marina Haw Kixs 
(by invitation) Tobacco Research Laby , Bowman 
Gray School of Medicine, 11 ake Forest College, 
JFiRstoR Salem, V C A eolorimetnc procedure 
for lueoliiie his been idapted for use with human 
blood ind modified to inerease its sensitivity and to 
eliminate the “iiitotine blank” inherent in certain 
other niethochs Blood protciim are precipitated 
with trichloroacetic or met iphosphoric aeids and 
the filtrate is divided into aliquots, cich equiva- 
lent to 10 ml blood One aliquot of filtrate is satur- 
ited with XaCl, m ide 20% w ith N lOII, and steam 
distilled in in ill gl iss ipparatus The color value 
(nieotine plus “bl ink material”) of the distillate 
IS determined by the cyanogen bromide— B- 
naphthy lamine reiction The resulting color is 
compared with that of a nieotinc standard siiii 
ilarly treated, both read at 490 millimicrons in a 
Beckman bpcetropholomctcr V second aliquot of 
acid filtrate is trcitcd with an activated carbon 
which removes the meotine and leaves the “blank 
material” in solution The treated filtrate is dis 
tilled as ibove and its color value determined The 
nicotine content of blood is the differeiue between 
the two color values V scries of control exper- 
iments with nicotine added to blood gave results 
betw een 90 and 100% of the amounts added The 
sensitivity permits the estimation of 1 microgram 
nicotine in 20 ml blood This method is suitable for 
the study of nicotine lev els in the blood of smokers 
The nature of the “blank material” lias not been 
determined Its magnitude is not influenced by 
lucotiiiic acid or trigonelline 
Some crystalline peptides isolated from enzymic 
digests of insulin and their relationship to strep- 
ogenin D W Woolllv The Laboratories of The 
Rockefeller Instilnle for Medical Research Be- 
cause the ammo group of strepogemn constitutes 
some of the free ammo groups of insulin, the con- 
version of the protein to dmitrophenyl (DNP)- 
insulm, and subsequent digestion with proteolytic 
enzymes, should yield the grow th factor m the form 
of DNP-strepogenin This latter is colored y'cllow, 
and rendered distinct from most otliei pioducts of 
digestion m that it is soluble in organic solvents 
It may bo diffeientiated from yellow impurities by 
the Occurrence m it of glutamic acid 

Pancreatin digests of DNP-insulm, and of the 
DNP derivative of that portion of oxidized insulm 
which IS soluble m water at pH 6, have been frac- 
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tioiuttd by aicm.aof Louutcrcurrent distnbutious 
betwtLU p\irb of immi&cibli, bolvcnts, iiid several 
crjstdhnc DNP peptides luve been isolated 
Vsuie from the jelloii end group of DNP glytiiic 
contained 111 them thej jiddcd the following ammo 
acids when hidroljzcd (1) glutiniic acid, (2) 
glutamic icid, scniit, threonine, valine iiid 
loucnic, (3) same is (2) plus aspirtic acid, (4) 
glutamic acid, scriiio, tjrosinc, and Icucmc, (5) 
same as (3) plus isoleuciiie and cj stcic acid (from 
cvstine) The regular increisc in complcMtj of 
these substances suggested tlut the smaller com 
pounds were split products of the larger Their 
composition affords lu insight into the structure of 
a portion of the insulin molecule Furthermore, 
peptides (2) ind (3) were isolitcd from digests of 
DNP trjpsinogen, from which fict it miy be con- 
cluded tliat i siziblc piece of the two proteins is 
ideiitiial Finilh, these observ itions maj be of 
aid 111 the elucidition of the structure of atrepo 
gemn 

The application of paper chromatograph) to the 
stud) of ammo aciduria in patients with liicr 
disease N F Youvo ind F IIoMnunotK (In 
troduced b\ T F GiLLACitt a) The method of 
piper chromatograph) do% eloped b\ Martin and 


associates has made possible the separation and 
visualization of amino acids in complex mixtures 
In this stud) this technique lias been applied to 
the urines of patients with liver disease Both 
hydrol)zcd uid unhydrol)zed urines from patients 
with infectious jaundice, homologous serum jaun- 
dice and hepatolciiticuhi degeneration were chro- 
nuitographed The puttcnis so obtainetl made 
possible the estimation of the relative amount of 
each ammo acid present Total a ammo acid mtro 
gen excretion was determined on each sample by 
the limb) drm reaction The increase m a ammo 
acul nitrogen on h)droI)3is is rcfloctod in the 
chromatograms by increased amounts of some 
imino acids and the appearance of ainiiio acids not 
found in nnh) droi) zed urines The results obtained 
will he conqiared to those obtained on normal 
urine Vlthough the degree and pattern of anuno- 
iciduri V w ere found to var) greatly they did not 
cloael) torrespond to the clinical changes observed 
Neither was the sevent) of the liver disorder as 
me isurcd b) st mdurd liver function tests found to 
parillci the extcnsit) of imino aciduria The 
significante of the results will be discussed with 
respect to diet in and rtniil factors as well as liver 
function 
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Effects of amphetamine, dih}droergotamme, 
and methadon on human cerebral blood How and 
ox)gen uptake Benedict E Abhbu and (b) 
invitation) Grant W Liddlb, Irthur L Burks, 
\llx.xnder Simon, Violettl Sutherland and 
Gilbert S Gordan Divisions of Pharmacology 
and ExpenmctUal Therapeutics, and Psychiatry, 
Lniiersily of California Medical School, San 
Prancisco Cerebral blood flow and cerebral oxygen 
consumption were determined by the Kety- 
Schnudt nitrous o'ude technic on a series of unanes- 
thetized humans before and after administration 
of amphetamine, dihydroergotanune and metha- 
don Following the intravenous adimmstration of 
amphetamine sulfate 20 mgm , mean arterial pres- 
sures increased approximate!) 30%, and cerebral 
blood flow and cerebral oxygen consumption were 
decreased by approximate!) 20% and 15% respec- 
tively Dihvdroergotamine 1 mgm , intramuscu- 
larly, liad no significant overall effect on arterial 
pressure, cerebral blood flow or ox) gen utilization 


Anudono 5 mgm , intramuscularly did not produce 


conclusive effects 

i 

Subject 

Blood flow (ml /lOO gm 
beam mm ) 

Otygen consumption (ml 
O/lOO gm bram/mm ) 


Control j After drug I 

1 Control 

After drug 


Amphetamine sulfate 


1 1 

70 

54 

4 3 

3 0 

o 1 

3G 

31 

2 7 

2 3 

3 1 

70 j 

5S 


3 5 

Dibydroergotemme 

4 

41 

12 

3 2 

3 2 

5 i 

67 

62 

3 1 1 

3 7 

G 

70 

cs 

3 5 ! 

1 

3 7 

Methadon HCl 

7 

57 

70 

3 2 

4 1 

S 

41 

! 3S 

1 3 0 

2 4 

9 

71 

69 

1 

1 3 
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Comparative effects of sympathomimetic amines 
on the vasomotor resistance of the kidney, mesen- 
tery and leg Ravmond P Aiilquist Department 
of Pharmacology, University of Georgia School of 
Medicine, ingusla Five sympathomimetic amines, 
closely related structurally to epmcphiine, have 
been compared as to their effects on the vasomotor 
resistance (VR) of the kidney, mesentery and hind 
leg of the anesthetized, heparinized dog VR 
equals the arterial pressure (P),inmm Ilg, minus 
20, divided by the arterial flow (F),incc per miii 
P minus 20 was used since the relationship betw ecu 
pressure and flow is markedly alteicd when P is 
low er than 20 mm Ilg, due in pirt to the presence 
of tlie cellular elements in the blood P w is re- 
corded bj' a Hamilton muiometer, and F by a 
Shiplej' optical recording rotameter Equimolar 
concentrations of the lollowing riceniic hydro- 
chlorides were injected intra arterially I artcrc- 
nol, II cobefnne. III cpineplume, I\ 3,1- 
dihydroxy ephednne, and, \ X-isopropyl 
arterenol The results indicate that the vasculir 
beds differ greatly’ in their sensitivity to sympa- 
thomimetic constrictors and dil itors In the 
kidney, III increases the VR tlie most, and IV 
and V have practically no effect In the leg, how- 
ever, I increases VR the most , and I\ and \ de- 
crease the \ R markedly II is always less active 
than I in increasing the VR The mesentery ex- 
hibits intermediate responses The results also 
show that while epinephrine is the most active 
vasoconstrictor it is not the most active pressoi 
agent, because it also possesses marked dilator 
activity which tends to diminish its pressor effect 
The effect of rutin on oxvgen toxicity in rats 
Shxnxox C \llex and Txlbot G Moutcrotti 
(by invitation) From the Pharmacology Dnision, 
Bui can of Agricultural and Industrial Chemistry, 
U S Department of ignculture, Ubany, Cali- 
fornia It has long been know n that high 0- ten- 
sions are toxic and they have been shown by other 
inv’estigators to inhibit certain of the enzyme sys- 
tems involved in cellular metabolism On the 
theory that such inhibition might be reversed by 
a physiologic antioxidant Puig ^luset and Val- 
decasas (1946) exposed rats to 100% 0 aftei pie- 
treatment with vitamin P (eriodictyol) and found 
that it reduced the toxic effects We have at- 
tempted to repeat their experiments using rutin 
and quercetin as vitamin P substances Rutin, 
giv’eii in a single dose just before the experiment, 
had no effect on survival rate, weight loss or gross 
pathology of rats When given in the diet and/or 
drinking water available throughout exposure to 
Oi, or in daily subcutaneous injections for 10 
days previous to exposure, rutin and quercetin 
caused earlier deaths and few er survivals The most 
striking characteristic of the gross pathology of 
rats dying during exposure to O 2 is the marked 


hydrothorax and resulting lung collapse There 13 
a considerable body of experimental support for 
the theory that rutin exerts its physiological 
effects through the protection of circulating epi- 
ntphrinc and it his been shown by others that 
epinephrine has a dilator effect on pulmonary 
capillaries and enhances the susceptibility of young 
rats to O 2 poisoning This effect of rutin is further 
substantiated by the observations of R H Wilson 
of this laboratory that rats treated with rutin are 
more susceptible tli in controls to death from 
pleural edema following thiourea administration 

Mode of action of antihistuminics agents 
Liuivx Vloxso (by invitation), Maxine Adavis 
(by invitation), Louise Goddauu (by invitation), 
Mvniox Jaegeii (by invitation), and J T Litcu- 
FIELU, Jii Chemotherapy Division, Stamford Re 
scaich Laboratories, imcriciin Cyanamid Company, 
Stamford, Connecticut Four aiitiliistaminic agents, 
Pyniicnz inline, Neo inteigan, Chlorothcn, and 
Benadryl, were studied for mode of action on 
atropinized guinea pig ilcum The concentrations 
of the antagonists used 111 these experiments ranged 
iroiii 0 000-1 niicrogrims/100 ml to 10 microgranis/ 
100 ml of bath fluid, uid those of histanune di- 
phosphate from 0 3 nucrograms/ 100 ml to 5250 
mu rograms/100 ml of bith fluid For each antago- 
nist the complete experiment was obtained on the 
same muscle strip, iiid a total of seventeen differ- 
ent experiments were cirncd out using the four 
different antagonists Tlie results of these studies 
indicate that the 1 iw of mass action is obeyed over 
a thousand fold conccntrition range of both hista 
mine and antagonist These I'esults are in agree- 
ment with the theorv that hist inline and the above 
intagonists comjietc for the same cellular re 
ceptors 

The effect of rutin and quercetin on scorbutic 
guinea pigs Ixtiionv M Avibhose From the 
Pharmacology Division, Bureau of Agricultural 
and Industrial Chemistry, U S Department of 
Agriculture, Albany G, California Studies sug- 
gesting tlie use of flivone glycosides in the treat- 
ment of heiiioirhagic imiiifestations of scurv’y have 
been summarized (Nutritional Reviews 1943 and 
1944) Evidence is based upon observations that 
foods iich in natural vitamin C arc more effective 
than equivalent amounts of sy nthetic ascorbic acid 
in maintaining the integiity of the capillary wall 
Studies have been undertaken to demonstrate the 
effect of rutin and queicetin in supplementing the 
action of subnumnial doses of ascorbic acid in 
guinea pigs on a scoibutogemc diet Young guinea 
pigs were placed on a scorbutogcnic diet (Arch 
Biocliem , 12 375, 1947), to which was added 
Brewer’s yeast to nuke 1% Supplements of cod 
liver oil, 1 ml , w ere fed per os every 5 days Other 
supplements, rutin 100 iiigiii , quercetin 100 mgiu , 
(contained in ml of propylene glycol), 01 as 
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corbic \i-id 0 2 or 0 1 ingni (contained in J inl of 
\v\ter) were fed daiK during tho course of the 
experiment Guinea pigs on the scorbutogemc diet 
when ted lutin or quercetin alone showed no iin- 
proveincnt However, when these same supple- 
ments were fed in conjunction with 0 2 or 0 1 
mgni ise6ibic acid mortditj, compared with as- 
corbic icid eonti-ols, was reduced and tho general 
ippeannec of tho inimals improved Toutativelj 
it nu> be eoiicluded tleit rutin or quercetin both 
ippuir to luve a sparing action on subimnunal 
doses of iscorbic acid in the scorbutic guinea pig 
Quercetin appears to bo more eflectivo than rutm, 
but this iieay be explained bj the difference in 
molecular weight of the two substances 
The effect of rutm on blood pressure in dogs 
and rabbits Vntiiom M ViinnosE From the 
Pharmacology Daimon, Bureau of Agrtculittral 
and Industrial Chemistry, b S Department of 
Agncu'ture, Ubany 6, California The effect of 
rutiii on blood pressure in experimental animals 
has been xariouslj reported Fukuda (Arch exp 
Path pharmakol , 16-1 6S5, 1932) has reported a 
pressor effect in rabbits and frogs, while Czininier 
(ibid 183 587,1936) has observed no effect on blood 
pressure in eats In conjunction with studies on 
capillarj pernieabihtj the effect of rutm on blood 
pressure has been studied m dogs, under mtra 
xenons barbital anesthcsii ind in rabbits, under 
oral urethane ancsthesu In 5 dogs in w hich rutm 
w 13 administered lutmx enousl) in doses of 5, 
20, or 100 mgm /kgni the effect on blood pressure 
w IS mxariably depressor The fall in blood pres- 
sure was 111 the order of 70 mm Hg and usuallj 
returned to normal within 3 nimutes Tho size of 
the dose of rutm had no particular influence on the 
magnitude of the fall in pressure, but the time of 
restoration to normal pressure increased with the 
dosage In 6 rabbits, in which 100 mg/kgm was 
injected intrax enouslj , fixe showed a fall in blood 
pressure similar to tliat obserxed in dogs, in txxo 
of which tho blood pressure returned to within 10 
mm of the normal xalue and in three the blood 
pressure rose to about 20 mm above tho normal 
ifter tho initial fall, with a gradual return to 
normal In one rabbit the effect was initially pres- 
sor, followed by a depressor effect, and return to 
approximately normal within \ hr after adminis- 
tration 

Parasiticidal actixity of thioarsenites in man 
HxxiiltoxH Vnderson Herbert G Johnstone 
(by invitation), and A. Pe-^a Chavarria (by 
invitation) b mversity ofCaliforniailledtcalSchool, 
San Francisco, California, and Hospital San Juan 
dc Dws, San Jose de Costa Rica, A C The di- 
tluocarboxy methy 1 and dithiocarboxypheny 1 de- 
ni atives of p carbamidopheny 1 arsenous oxide 
have exhibited actixity igaiust E histolytica in 
vitio and in infected macaques (J Pharmacol , 


91 112,1917) During tho course of field trials in 
human amebiasis, tho thioarsemtcs wore employed 
against other human parasites The adult (65 
kilo) dose xvus 200 mgm given orally thrice daily 
for 10 days There were 12 persona harboring 
Strongyloidcs slcrcoralts, only one of whom was 
ckared, 2 with Balanlidiiim colt, both cleared, 
1 with Fasciola hcpatica, with uncertain results, 
uid 2 with Lcishmania tropica and 3 with Tre- 
ponema pertenua, none of whom xvoro olcared In 
each case tests of urine, blood, liver and kidney 
function showed no change during or after treat- 
ment, except increases in hemoglobin levels and 
body \x eight due to improved nutrition and bed 
rest No evidences of drug intolerance developed 
except nausea in 2 which was controlled by salol 
coating of tablets 

The action of methadon upon the respiration 
of rat diaphragm and liver and kidney cortex 
slices Arthur L Bachelor and Henry W 
Elliott (introduced by Benedict E Abreu) 
Dtvisionof Pharmacology and Experimental Thera- 
peutics, University of California Medical School, 
San Francisco The action of motliadoii upon the 
respiration of rat cerebral cortex slices has been 
previously reported (Elliott, Warrens, and James , 
J Pliarmacol , 91 98,1947) The studies have been 
extended to include other tissues using methods 
described in tho reference cited Pieces of young 
rat diaphragm and liver and kidney cortex slices 
were subjected to concentrations of methadon 
which (a) stimulated (OOOOoM), (b) produced a 
delayed inhibition (OOOIM) and (c) strongly in- 
hibited (0 (X)2M) brain slice respiration The re- 
sults are summarized in the following table 


Tissue 

Concentration 


OOOOSM 

OOOIM 

0 002M 


E 

, T 

E 

T 

E 

T 

Diaphragm 

! 

' % 

153 

110 

1 

mm 

30 

90 

120 

1 o7 i 

mm 

15 

90 

i 

/o 1 

134 1 
5 1 

mm 

15 

90 

Kidney | 

82 

90 

34 

90 

16 

90 

Liver 

66 

90 

22 

90 

7 

90 


E =« Qq as per cent of control T » Time of maximum 
effect 


The dual effect of metliadon found for brain slices 
was show n to an even greater degree by diaphragm 
Both 0 001 and 0 002M methadon produced a de- 
lay ed inhibition of diaphragm respiration but all 
concentrations increased the oxygen consumption 
of diaphragm more tliaii they stimulated brain 
respiration There was no evidence of stimulation 
of liver or kidney cortex respiration at any time 
after addition of the drug The selective stimula 
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tion of brain and diaphragm respiration la in 
marked contrast to the action of dimtrophenol 
which has been show n to increase the 0x3 gen con- 
sumption of all tissues included in these studies 
The maintenance of mean pulmonary arterial 
pressure after extreme right ventricular damage 
in the dog Augustus C P Bakos (introduced 
by Charles F Morgan) Dcpl of Physiology and 
Biophysics, Georgetown U niversily School of Medi- 
cine, Washington, D C Severe right ventricular 
damage was produced in barbitalized and hepa- 
rinized dogs by repeated charring with a soldering 
iron as described bj I Starr ( km Heart J 26 
291, 1943) Simultaneous iiiercuo' nianometric 
recordings of mean systemic and pulmonary arte- 
rial pressure fluctuations were made from direct 
cannulations of the carotid and a right pulmonary 
arterial stem branch respectively Peripheral 
venous pressure was determined direLtl3 by can- 
niilation of the femoral vein The degree of right 
ventricular damage produced was ascertained at 
the termination of each experiment by grossly 
estimating the area of epicardial surface cliarrcd 
and the depth of charring, thus over 75 per cent 
necrosis of the right ventricular muscle could be 
obtained No gross pulmonary edema or congestion 
was noted at this time The results of these pre- 
hniinary studies on nine dogs showed that follow- 
ing the production of severe right ventricular 
damage the mean pulmonary and systemic arterial 
pressures had not changed significantly from pres- 
sures recorded prior to the damage Similarly the 
peripheral venous blood pressure also remained 
fairly constant as previously reported by Starr 
It was further observed that coincident with left 
ventricular systole the right ventricle showed 
passive enlargement and failure of active contrac- 
tion In two of these experiments, subsequently 
produced left ventricular damage resulted in a 
simultaneous decline in the pressures of both the 
pulmonary and systemic arterial systems The re- 
lationship of these experiments to the dynarmes of 
right ventricular failure is yet to be considered 
The adrenergic properties of antihistaminic 
drugs determined by electrical measurements 
T C Barnes Dept of Pharmacology, Hahnemann 
Medical College and Hospital of Philadelphia 
In the "oil-cell” method (Barnes and Beutner, 
Science 104 569, 1946) drugs arc placed at the 
interface between saline and an oil layer and the 
resulting phase-boundary potential is measured 
For example the negative potential produced by 
acetylcholine and prostigminc (Barnes, Arch 
internat Pharmacodynamic 73 386, 1947) may 
explain their stimulating action The oil (repre- 
senting the lipoid layer on the living cell) is held 
in a cup on a U-shaped glass tube immersed in 
saline To avoid possible short circuits along the 
glass surface the drug solution and the saline on 


the opposite side of the oil layer may be introduced 
by two separating funnels dipping into a vessel of 
oil The triglyceride oils have the special property 
of dissolving sympathomimetic drugs and thereby 
csfablishing a negative phase boundary potential 
(Barnes, Anat Roc 96 87, 1946, Seventeenth 
International Physiological Congress 60 1947) 
Acetylcholine has no effect on these oils It was 
surprising to find that benadry land pyribcnzanune 
behave like sympathomimetic drugs on the tri- 
glyceride oils 0 05% bcnadryl produced 40 mv 
negative on triacctin m saline 0 05% pyribenza- 
.mine produced 15 mv negative on tnacetin His- 
tamine lias no electrical effect on tnacetin 
The results emphasize the possible adrenergic 
properties of these drugs -Vccordmg to Sherrod 
py ribcn/eminc potentiates the pressor action of 
epinephrine Loew has rcjiortcdcxpcnmentalbron- 
chodilatation with bcnadryl 
Phase-boundary potentials of some analogs of 
prostigmine. T C Bvrnes Dept of Pharma- 
cology, Hahnemann dfcdical College and Hospital 
of Philadelphia Prostigminc has outstanchng elec- 
trical activity 111 vitro (Barnes, knatomical Record 
96 87, 1916, Fed Proc 6 74, 1917 Arch internat 
Pharmacodynamic 73 3S6, 1947) The phase- 

boundary potentials of several analogs of prostig- 
minc are shown in the table Drugs were added to 
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OOOlM on 
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0 ooni on 
guaiacol 

I mg on 
oleate- 
niCrobcnz 

10 mg on 
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23 

75 
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Prostig 

Si 

60 

56 
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Nu 613 

oO 

60 

90 
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Nu 1250 

to 

i 57 

90 

l5o 

Nu 1107 

45 

60 

! 41 

100 

Nu 120 s 

40 

60 

! 47 

122 

Nu J2J3 

34 

60 

71 

I23 

Nu 1219 

47 

1 00 

69 

130 

Nu 1173 

36 

1 

60 

120 


200 cc of aqueous medium containing the oil cup 
(Barnes and Beutner, Science 104 569, 1946) 
In the first column are numbers of the compounds 
For chemical and biological data see Aeschlimanu 
and Stempel in tlie Bareli Volume, Basle, p 306, 
1940 The negative phase-boundary potentials m 
millivolts arc recorded in the next four columns 
Columns tw o and three are potentials produced by 
0 001 molar concentrations in saline in contact 
w ith cresol and w ith guaiacol The last tw'o columns 
list potentials of one milligram and of ten inilh- 
grams at the interface betw een mtrobenzcne and 
200 cc of equal parts saline and 0 1% sodium oleatc 
The data indicate the pronounced clectiogeiiic 
action of all prostigminc analogs Further studies 
may explain individual differences 
The toxicity of polyallyl alcohol T R W 
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BvumvS (introduced bj CiiutUb II IIiNi ) 
Duibwn of Pharmacology and Experimental Thera- 
peutics, Unnersify of California Medical School, 
San Francisco Wlicnadmimatcicd intrigastncallj 
■IS a 50% aqueous solution, [xiliallil alcohol pro 
duced no gross toxic effect in imeo or rats which 
received as juucli as 27 gin /kg Single adniimstra- 
tions were made to 30 animals of each species, 
which wore observed over 10 dajs Skin irritation 
Was tested on rabbits according to the method of 
Draizo, et al (J Pharmacol , 82 377, 1911) A 
Saturated solution of poljallyl alcohol m ethanol 
w as applied to the shaved dorsal surface of albino 
rabbits It produced neither irritation nor systemic 
effects in amounts up to 1 0 gm /kg Only a slight 
conjunctivitis resulted after instillation of a 50% 
aqueous solution of polj allj 1 alcohol into the eyes 
of rabbits On sacrifice of all groups at the cud of 
10 dajs, neither gross nor microscopic pathologic 
changes w ere obsen ed Po)> all^ 1 alcohol is a poly- 
mer of alljl alcohol, and has a molecular weight of 
550 and an average degree of polymerization of 
9 5 Poly merization apparently abohshes the toxic 
properties of the parent ally 1 compound 
Toxicological and pharmacological data con- 
cerning2-benzj'I-imidazohne hydrochloride (Pris- 
ed) W Barrett, \ Cvmeuox, N Hansen, 
E Hebrold, \ Mackenzie, B Richabds, P 
Roth, J Smith (all by invitation), (introduced 
by F F YoNKiiAX) Diitston of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc , Summit, Eew Jersey i continuing study 
of Priscol’s action has yielded data which have 
confirmed and extended the original work of Aleicr 
and his associates (R Meier and R iMueller, 
Schwz med Wschr 69 1271, 1939, R iMeier and 
R MueUer, ibid 71 1206, 1941) Toxicity LD«, 
w hite rats I V — S5-95 mg /kg , I P 100-125 
mg /kg , and p o 1200-1400 mg /kg Dogs have 
tolerated orally up to 140 mg /kg w ith subsequent 
recovery Doses of 2 5, 5 0 and 10 mg /kg have 
been administered per os 5 days a week for 60 
days to dogs without revealing any significant 
manifestations of toxicity as determined by weight 
curves and hematological studies The final re 
suits of this test, w hich is to continue another 30 
days, will be reported Priscol has positive, ino- 
tropic action upon isolated, perfused hearts of the 
guinea pig and cat Doses from 5 Oy to 2 0 mg 
stimulate the former w ithout concomitant or sub- 
sequent evidences of inhibition Doses from 5 0 
to 200y stimulate the feline heart with a slight, 
secondary inhibition after the highest In the 
canine heart-lung preparation doses of 50 to 100 
mg exerted a mild, positive inotropic effect, 
lower doses exhibited no action, and doses total- 
ling 200 mg caused no evidences of toxicity 
Warburg studies have indicated tliat concentra- 
tions less than 5 0 mg /cc do not inhibit tissue 


icspirvtion The tissues studied h ivc included 
reiul, hcpitic and cardiac slices from the rat and 
also fchiio utrdiac slices The iiiiiiiiiial inhibitory 
doses varied fioni 5 0 to 20 y/ml The kidney of 
the lat was most sensitive, and the feline heart 
least The drug has revealed mild oxy tocic and 
smooth muscle stimulating properties 

Effect of lon-deficicnt Locke’s solution on 
guinea pig ileal responses to histamine, acetyl- 
choline, electrical stimulation W Barrett (by 
invitation), B Cravbr Division of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc , Summit, New Jersey Duplicative 
control responses to the stimulants were elicited 
from the ileal strip perfused with normal Locke’s 
solution, after which perfusion with deficient 
Locke’s solution was initiated and the responses 
followed until constant Then the effects of adding 
variable increments of the missing salt to the bath 
were determined before doterniiniiig the effects 
of repcrfusion with normal Locke’s solution The 
deficient solutions lacked calcium, magnesium or 
potassium alone or by pairs The effects of each 
deficiency were reversible since sufficient reper- 
fusion with normal Locke’s solution always re- 
stored responses The following table summarizes 
the results 
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1 
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Mg— 0 Ca-*aormal 

normal re* 
sponses 
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K— O Ca— increase 
K + Ca— normal 

normal re- 
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Mgi. 

absence 

"Mg—O K— in 

crease Mg + K— 
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The last 5 solutions caused loss of responsiveness 
to electrical stimulation , this was always the first 
stimulant to become ineffective Intestine sensi- 
tized to horse serum and perfused w ith Ca-deficient 
solutions did not respond to the antigen until 
4O-S0 y/cc of Ca had been added to bath 
Response of experimental lymphoma to certain 
organic sulfides, sulfones and chlorides, All.an 
D Bass Pharmacology Department, Syracuse 
University It has been previously shown that 
bis-, (chloroethyl)sulfide is a lymphocyte destroy- 
ing agent Certain organic sulfides, sulfones and 
chlorides have been selected for this study in the 
hope of finding a less toxic agent with lympholy tic 
action Mouse tumor 6C3HED was used The 
chemical used was administered intrapentoneally 
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to approximately ten C3H mice bearing the trans- 
planted lymphosarcoma Growth curves were 
plotted for each substance [tested Propylne gly- 
col was used as a solvent or diluent where possible, 
but 111 a few instances a propylene glycol ethyl 
alcohol mixture was required, and in a fen 
instances a coconut oil emulsion was employed 
Toxicities were first determined in Rockland n lute 
mice Roughly one fourth of this dose was found to 
be neai the nummura lethal dose for the tumor 
bearing C3H mice Of the compounds studied 
acetodiclilorohydrin proved the most clTectivc 
agent Certain problems arising from the use of 
solvents oi diluents producing non specific tissue 
damage n ill be discussed These factors were found 
to be impoitant because of the relationship of non 
specific tissue damage to Ijmphoid tumor regres- 
sion 

The effectiveness and toxicity of methadon 
Robekt C Batterxian and Abrauav jM Osiil \.g 
(by invitation) Dcparlintnl of Therapeutics, New 
York Univeisily College of Meihcinc In a group of 
150 hospitalized and 30 ambulatory patients, 
methadon in doses of 2 5 to 20 0 mg m a single dose 
or in repeated doses several times daily controlled 
pain in only -10 per cent of the trials when adminis- 
tered orally and 76 per cent of the trials n hen used 
parenteially Toxic symptoms such as dizziness, 
nausea, vomiting, weakness and drowsiness were 
frequently noted occurring in hospitalized patients 
in 23 and 40 per cent for parenteral and oral ad- 
rmnistiation respectively and SO per cent for am- 
■ulatory patients When patients above the age 

50 receive the drug repeatedly for several days, 

V e mental confusion and toxic psy'chosis was 
noted 111 30 per cent of the trials Methadon is 
not a satisfactory analgesic The high incidence of 
untoward reactions noted after chronic adminis- 
tration and in ambulatory patients limit its clinical 
usefulness 

Infectivity of sporozoites of Plasmodium Calhe- 
merium 3H2 exposed in vitro to hen and canary 
bloods H VRRY Beckman Marquette University 
School of Medicine Mosquitoes carry ing the 
sporozoites of P caihemerium SH3 were ground in 
Locke’s solution and added simultaneously to 
freshly drawn canary (susceptible) and he 
susceptible) bloods The two blood sporozoite mix- 
tures were incubated with gentle agitation at 
41 5°C , and at thirty-minute intervals through 
two and a half hours increments representing one 
mosquito each were withdrawn and injected intra- 
muscularly into canal les, the peripheial blood of 
these birds being subsequently examined from the 
fifth to the sixteenth days, inclusive Buds failing 
to become positive were challenged by"- mosquito 
bite Tiials were run at sufficient intervals that 
at least one complete three week sporozoite-to- 
sprozoite cycle lay" betv/een Of the total of eighty 


canaries injected with sporozoites previously in- 
cubated in canary blood, seventy-eight (97 5%) 
showed patent blood infections, of the seventy- 
six canaries injected with sporozoites previously 
incubated in hen blood, two (2 G%) showed patent 
blood infections All birds failing to become posi- 
tive were subsequently successfully infected by 
mosquito bite It would appear that the blood of 
the hen contains a factor capable of preventing 
patency of P caihemerium 3112 in canaries injected 
with sporozoites previously incubated in it 

Studies on a hcparin<likc compound, algarin 
VLDEiir J B?gam (by invitation) and Joseph 
Slifteu IVycth Institute of Applied Biochemistry, 
Philadelphia, Pa Algariii is a sodium salt of an 
alguiic acid disulfuric ester containing 15-17% 
sulfur In common with other polysaccharide- 
polysulfurec acid esters it is a powerful antico- 
agulant i/iuuo as well 13 in vitro It differs from the 
heretofore described substances of this class in its 
relatively low toxieity' and failure to produce 
hemorrhage of the viscera Large doses do not af- 
fect the blood pressure when injected intra- 
venously In this study data is presented com- 
paring Heparin and Algann by intravenous in- 
jection in rabbits, cats, and dogs Algann appears 
to be J— as active as Heparin depending on 
species employed When these ratios are employed 
the intensity and duration of effect arc practically 
identical for Algann and Heparin Algann is not 
inactivated by the liver It is antidotcd by intra- 
venous injections of protamine sulfate or toluidine 
blue 

Prolonged depressor effect of water soluble 
organic nitrates Joseph G Bird (introduced bv 
John C Kr-vntz, Jk ) Department of Pharma- 
cology, Unn of Maryland, School of Medicine, 
Baltimore It has been observed that no reduction 
of blood pressure in the dog is produced by the 
intravenous injection of the sodium salt of gly colhc 
acid nitrate in doses equal to effective amounts of 
glycervl trinitrate However, larger doses evoke a 
depressor response more prolonged tlian responses 
to glyceryl and crythritol nitrates Of particular 
interest is the insensitivity of the lowered arterial 
pressure to repetition of the dose of gly collate 
nitrate although the foregoing nitrates still produce 
their transient depressor action Malic and tartaric 
acids have been nitrated and are being studied 
Water solubility appears to be an important factor 
in the action of organic nitrates 

An examination of potentiating action of aspirin 
upon codeine in raising the pain threshold D D 
Bonnv castle and Jacob iMoix VXD (by invitation) 
Departments of Pliai macology , Yale School oj 
Medicine, and University of Oslo, Oslo, Aoruay 
In this investigation a modification of the 
D’Amour-Smith radiant heat apparatus has been 
employed Rats weit used as the test animals. 
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ind 111 cirrjiug out this cxperiinciit special con- 
sukntioii lias been gnen to certain fictois which 
wt liaxe shown to be important in this t\pc of 
work, \iz 

(i) Tniniug periods arc ncccssarj for the ani- 
mals before use 

(ii) V daili cut off time of stimulation must be 
established to a\oid injur j which might impair 
the inimals’ usefulness in the e irrj iiig out of sub- 
sequent tests 

(in') Vn adequate statistical design should be 
Used for this tape of work 

\cot\lsalicjlic acid in dose leads that liaae little 
or no effect upon the pain threshold haae been 
Used aaith graded dosCS of codeine sulphate The 
dose levels of codeine sulphate range from those 
that are without effect to ones baaing a definite 
action in raising the pain tlireshold 

Re-evaluation of the effectiaeness of metrazol 
as an analeptic agent in barbiturate depression, 
\V\LTi.R M Booker, Daa ID M French, Pedro 

V Mol.v\o, and Cecil Rhodes (introduced bj 

V H MaLONEa) From the Dcparlmcnl of Pharma 
cology, College 0 } Mcdtcme, Hoiiard bnncreiig, 
It asAingtoii, B C V grow mg coiitroa ersa is more 
and more ininiincnt as to the effectia ciicss of met 
razol in oaerconiing barbiturate depression In- 
teresting diaergent pieces of o\periniental eaidciice 
haae been published The increasing aaidespread 
use of pentothal sodium as an anesthetic agent has 
accentuated and sharpened the opposing a lews 
Re present oaidenee showing that metrazol is 
effectia e in stimulating respiration and ea on arous- 
ing animals depressed ba pentothal sodium Groups 
of dogs have been anesthetized bj administering 
pentothal sodium intraa'ciiousla at 20, 30, 40 and 
50 iiigni /kgm boda weight, and the iiigni , kgm 
ratio of metrazol necessary to restore normal res 
piration and arouse the annuals at each lead of 
barbiturate administration was determined Fig 
ures aarjing from 125 nigm /kgm bodj weight to 
500 mgm /kgm bodj weight of metrazol aie pre 
sented, in relation to the aarjing dosage levels of 
pentothal administered In a number of animals 
blood pressure tracings, expired air aalues, and 
arterial oxjgen saturation aalues haa'e been ob- 
tained Our evidence seems to shoia that although 
respiratory rate maa be increased in most instances 
ixhere high doses of metrazol are used, the depth 
of respiration is of much more importance in 1111 - 
proanng the condition of the animal This is show n 
hy oNj gen saturation of arterial blood and by the 
state of the blood pressure 

The mechanism of the extraction of bromsul- 
falein from blood plasma by the liver R olph W 
Bb.xuer and Rmx L Pessotti (introduced by 
CiiopaiaN Reynolds) Depailmenl of Pharma- 
cology and Experimental Therapeutics, School of 
Medicine, Louisiana State Unuersity, Xew Or- 


leans, La Broiiisulfiilein (BSP) forms compounds 
w ith a irious plasma proteins R ith bovine plasma 
albumin (crystalline) (CBPA) the reaction in- 
aolacs one molecule of dye and one of protein, 
ind is reversible (dissociation constant 7 X 10~®) 
In human plasma most of the BSP is associated 
with the true albumin fraction Liver homogonates 
likewise form non dialjzablc complexes aaith the 
dye Rat liacr slices incubated with low concen- 
trations of BSP in Krebs solution take up insig- 
nificant amounts of the dye With increasing 
concentrations of BSP dye uptake by the tissue 
occurs in such fashion that a constant BSP concen- 
trition remains in the supernatant despite con- 
siderable further increase in the initial dye 
concentration Once the storage capacity of the 
ha or slices is exceeded , all of the excess dy e appears 
111 the supernatant The addition of CBPA to the 
Krebs solution reduces the fixation of BSP by the 
ha or In perfused rat haers the percent dye ex- 
traction from Locke’s solution is almost indepen- 
dent of the initial concentration Increased per- 
lU'-ion rates or the addition of CBPA to the 
perfusion fluid reduces the proportion of BSP 
extracted Continuous 1 v BSP infusion (normal 
dogs) produces stcaih plasma and bile levels, 
biliary excretion at 70-100% infusion rate In each 
animal a constant proportion (00-85%) of the dye 
is renioacd from blood passing tJirough the liver, 
regardless of the systemic plasma level These and 
related results obtained under aarious abnormal 
conditions indicate a niininial participation of the 
RE system in the extraction of BSP from plasma 
Instead, an exchange of protein bound dye bctvi een 
plasma and hepatic cells is proposed as the basic 
mcchamsm 

The physiological disposition of acetophenet- 
idin (p-ethoxyacetanihde) in man BEnNAHD B 
Brodie and Jlliis Axelrod (by invitation) 
Department of Biochemistry, Ncu I ork Unuersity 
College of Medicine, and Neu, i ork Unuersity 
Research Scnice, Goldieater jllciiioi lal Hospital, and 
Laboratory of Industrial Hygiene, N Y , N Y 
Previous avork concerning the metabolism of ace- 
tanilide (unpublished) has shown that acetanilide 
deacety lates in small part in the body to aniline, 
the precursor of the substance which oxidizes 
hemoglobin to met hemoglobin, and, m large part, 
to K acetyl p aniinophenol, an active analgesic 
The metabolism of acetophenetidin has also been 
studied as part of a program concerning the fate 
of aniline dernatives 111 the boda The route of 
metabolism of acetophenetidin was shown to be 
as follows A minor fraction of the drug deacety- 
lates to form p-phenetidin (p-ethoxyaniiine) This 
compound was shown to be the precursor of the 
substance which oxidizes hemoglobin to niethe- 
moglobin The major fraction of the drug de- 
ethy lates rapidly to form X acetal p aminophenol 
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The short life of the parent drug in the body and 
and its rapid alteration to N acetyl p aminophenol 
leads to the conclusion that the analgesic activity 
of acetopheiietidin is due to this derived product 
Preliminary work with N acetyl p aminophenol 
indicates that it is an effective analgesic and may 
be given frequently in relatively large doses with- 
out producing methemoglobin 

Quantitative epinephrine pressor ciTccts 
Robert V Brown Division of Pharmacology, 
University of Tennessee, Memphis Past experi- 
ments on the pressor responses to epinephrine have 
produced dose effect curves defined as linear, 
logarithmic, hyperbolic, or exponential The ef- 
fects were measured as rises in blood pressure by 
some, as peak blood pressures by others lljort, ct 
al , (J Pharmacol & Exper Thcrap 71 105, 1911) 
fit their data best with the equation log y = b log 
X -f log a, where y is the increase in blood pressure 
and X 13 the dose of epinephrine Their data were 
averaged and a single curve was published In a 
series of experiments in dogs, pressor effects were 
measured both as blood pressure increases and 
as peak blood pressures Both sets of effects follow 
the log dose-log effect regression line, but the log 
dose-log peak equation, deternuned by the least 
squares method, yields a much better fit to the 
experimental data than the log dose-log increase 
equation When the dose is in ^<gm /kgm , the 
constant, log a, is the intercept where x = 1 or 
log X = 0 The constant, log b, is the slope of the 
1 egression line Both constants arc measures of the 
sensitivity of any particular animal to the pressor 
effects of epinephrine The^ vary from animal to 
animal and each has two values, depending on 
whether increases in blood pressure or peak blood 
pressures are used It is possible to fit this equa- 
tion to various already published data The previ- 
ously proposed equations diverge continuously 
from the experimental data as the lower range of 
dosage is traversed The most accurate dose effect 
curve, where Y is the peak blood pressure and x is 
in figm /kgm is Y = Ax" or log Y = B log \ -)- 
log 4 

On the mechanism of the antitussive action of 
amidone Marion Buell (by invitation), Joan 
E Copeland (by invitation) and Eldon M Boid 
Dept of Pharmacology, Queen’s Univ , Kingston, 
Canada The morphine-likc action of amidone has 
naturally suggested its trial in the symptomatic 
therapy of cough due to the common cold and a 
number of other conditions If it be accepted that 
amidone is an effective antitussive drug, the ques- 
tion arises as to whether it acts by increasing the 
secretion of bronchial oi respiratory tract fluid 
(RTF), or by centralh depiessing the cough 
reflex, or in some other manner The first mode of 
action noted has been investigated using a modifica- 
tion of the technique of Peiu and Boyd (J 
Pharmacol A Exp Theiap , 73 65, 1941) Ex- 


periments w ere performed upon several species of 
animals, the drug being given both orally and 
parentcrally in a aeries of doses ranging from 0 1 
to 10 mgm per kilo body weight In no species 
could there be demonstrated a statistically sig 
nifieant change in the volume output of R T F 
In this negative pharmaeodjnamic action, amidone 
apparently aets like morphine which also has been 
shown to have no effect upon the volume output 
of RTF (Bo> d and MacLachlin, Canad Aled 
^Vssoc J , 50 3J8, 1911) 

Pharmacological studies of myanesin and 
curare John C Burke (by invitation) and 
CiivRLts R Linlgar Pharmacological Deielop- 
ment Division, E R Squibb & Sons, New Bruns- 
wick, New fcrscy The pharmacological action of 
myanesin, 3-(o tofoxy)-l,2 propanediol, lias been 
compared with that of d-tubocuranne chloride in 
various animals Miaiiesin produces muscular 
relaxation similar in appearance to that of curare 
Degree of relaxation with both drugs is dependent 
upon dosage, and complete relaxation of postural 
muscles can be accomplished without paralysis 
of respiratory muscles This paralysis can be used 
as the “head drop” end point in the assay or the 
comparison of such drugs Onset of paralysis with 
myanesin is more gradual in response to dose than 
with curare Partial paralysis by myanesin is 
characterized by incoordination, stupor and partial 
analgesia, while curare produces only simulated 
muscle weakness Alyanesin occasionally causes 
transient rigidity, frequently nystagmus at the 
peak of paralysis, and nausea and vomiting during 
recovery These reactions are absent with curare 
Alyancsin shows a wider species difference in po- 
tency than curare but approximately the same 
therapeutic ratio d-Tubocurarine chloride is 230 
to 1,000 times as potent as myanesin intravenously 
in different species while the duration of action 
of the two drugs issimilir Alyanesin exhibits some 
local anesthetic activity , curare none Myanesin 
causes severe vasodepression at relaxing dosage, 
and severe cardiac depression or block at respira- 
tory paralyzing dosage It also causes sigmfieant 
hemolysis in vivo and in iitro The paralyzingaction 
of myanesin is due to depression of the central 
nervous system, reaching above the spinal level, 
and to some slight peripheral or myoneural depres- 
sion, while that of curare is peripheral, being ac- 
complished without significant vasomotor, cardiac 
or central nervous system depression 
A comparison of the effects of ether and cyclo- 
propane on renal function in man Burnett, 
Charles H (by invitation), Gordon, Esther B 
(by invitation), Siiortz, Gerald (by invitation), 
Compton, David W (by invitation) and Beecher, 
Henri K Anesthesia Laboi atony of the Harvaid 
Medical School at the Massachusetts Geneial Hos- 
pital and the Department of Medicine, Massachu- 
setts General Hospital The effects of anesthesia 
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upou renal clcanvnce of manmtol and sodium para- 
aimuo-luppuratc in S iiaUnils under other ivnd 7 
under ejelopropano have boon conipircd Onlj’’ 
patients lu good clinical condition i\ ith essentially 
normal renil function were chosen, and all studies 
were completed before surgical procedures were 
started Vnesthcsii was iiiaiiit lined lu the second 
plane of the third stage Werage observed changes 
lie show n in the table Individual protocols reveal 


Anesthesia 

No 

paUcnis 

A\ erase changes (per cent) 

i 

^PAU 

CJ 1 

^PUI 1 

Urine 

flow 

Ether 

Ci clopropano 

S 

7 

-21 2 
-32 5 j 

-3S 7 
-S3 3 

-(■25 i 
■1-35 

-42 


some trends and differences not apparent from 
mean values One subject showed no significant 
change in cither mannitol or para aminohippurate 
clearance during ether, in a few other ether sub- 
jects clearance of both substances following an 
initial drop soon after induction improved as anes- 
thesia continued This trend toward improvement 
was absent or much less marked in the cjclo- 
propane group Carbon dioxide contents of the 
serum fell slightlj with ether and were unchanged 
with cyclopropane In so fir as could be deter- 
mined, cxtrarcnal factors were excluded or so 
mininiized tliat the observed changes in glomerular 
filtration rate and cffcctixe renal plasma flow 
represent effects on the kidiiejs per sc of these 
agents The high filtration fractions suggest that 
the renal ischemia is at least partlj due to effer- 
ent arteriolar constriction Our data indicate that 
■while qualitatively the effects of ether and eyclo- 
projiane on renal function arc similar, quantita- 
tively those of cyclopropane are more marked in 
reducing renal function 

\ctions and minimallT effective doses of 17 
common drugs on perfused hearts of 5 species 
A Camebox (by invitation), III Liskei (by in- 
vitation), B Cbavek Dmswn of Pharmacology, 
Research Department, Ciba Pharmaceutical Prod- 
ucts, Inc , Summit, New Jersycy Since a standard 
method for studying the responses to drugs of 
isolated, perfused hearts had become available 
(F F \nderson and B N Graver, Fed Proc 6 
4S, 1917), it seemed valuable to prepare a table 
recording the quantitative and qualitative dif- 
ferences in responses to common drugs of the 
hearts of the usual laboratory animals Such a table 
as the following would not only be a convenience 
to those employing the Langendorff preparation, 
but might provide clues to modes of drug action 
and cardiac metabolism 

The use of ultraviolet rays in a screening test 
for some barbiturates and in reading Gutzeit 
papers W J R Cavip, V A Gant (bv invitation) 
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• This dose mildly inhibita cardiac action, but lower doses 
(2-3y)bJocX effective doses of Doryl and ilechoiyi -|- >= stimula 
tloa ~ =» mlubition 


and John F Polu (by invitation) Dept of Toxi- 
cology and Pharmacology, Univ of III College of 
Medicine, Chicago 13 When a large number of 
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toMCological analyses are to be made, any procedure 
^^hlch will e\pcditc oi simplify the procedures is 
of importance The number of substances dis- 
pensed in coloied capsules is rither limited, and 
from the view'point of toxicology rcall}' limited to 
a few very commonlj' used baibituratcs Ocei- 
sionally one may find lemnants of colored capsules 
in the stomach contents The djes used in the 
capsule are not sufficient to distinctly coloi the 
specimen but are m sufficient Cl uantit3 toicieal i 
verj" definite fluoiesceiicc when exposed to filtered 
ultiaviolet rays While this procedure is not in- 
dicative of barbiturates, since othei materials, 
e g , Benadijl, are dispensed in colored c ipsiilcs, 
it IS helpful in shortening chemical procedures 
when a historj’- is wanting and the fluoiestcnte la 
positive Naturallj' the absence of a lluorcscencc 
should not exclude analysis for barbiturates 
A second use for the ultraviolet lamp is for a more 
accurate measuiing of the stain on Gutzcit paper 
A golden glow' is seen to sharply limit the area of 
unchanged mercuiic bromide The strip is maiked 
under the light and eompaicd with standard meas- 
urements similail3 made We have found that 
strips negative to the 030 show a definite lluoies 
cence While thcic is a slight increase in the sen- 
sitivit3 w e feel the case in accuratel3 reading the 
strip IS of more importance 
The acute toxic effects of dicuinarol Rosn 
Mxrie Cxrlson (b3 invitation) and Lloxd D 
Seager Depat lineiU of Phartnacoloyy, 'I lit, 11 o 
mans Medical College of Pennsghaina The ob- 
servations of Rose, Harris and Chen, Proc Soc 
Exp Biol and IMed , 50 22S, 1942 on the toxic 
effects of dicumarol have been largel3 confirmed 
In addition a direct toxic effect of the drug on the 
heait has been found In the cat, labbit, rat and 
mouse the intravenous or intraperitoiieal injection 
of 100 to 300 mgs pei kg produces deith within 
a few hours Death is preceded b3’’ convulbions 
Animals biopsied during convulsions have invarii- 
bl3' shown cardiac airest usuall3 involving both 
amides and ventricles and often presenting fibril- 
lation Blood pressure tracings show cardiac acccl- 
eiation with little change in pressure until the 
teiminal abrupt fall The frog also piesents caidiac 
arrest after the 13'mph sac injection of 200 mgin 
per kg It IS suggested that the convulsions from 
large doses of dicumarol are asph3xial 111 natuic 
and that the pulmonaiy edema frequcntl3 encoun- 
tered IS in part caidiac in oiigin 
The LDso of pentobarbital in nursed and un- 
nursed newborn rats Eviviett B Carviichvel 
and Walter H Johnsox (by invitation) Bio- 
chemistry Department, Medical College of Alabama, 
Bitimngham Young rats less than 24 hours old 
were used All injections were made intrapeii- 
toneally and the animals w ere immediately placed 
in an incubatoi to av'oid chilling The stoppage of 
the heai t beat w is taken as the time of de ith The 


doses employed w ere 30, 10, and 50 rag /kg body 
weight The lats weie separated into three weight- 
groups (1) 10-1 09 gr ims, (2) 5 0-5 99 grams, and 
(3) G 0-7 5 grams The nursed rats survived a 
lirger dose than did those that did not nurse 
The LD 0 for the iiursi d rats seems to be almost 
10 mg /kg while the ED^ for those that did not 
nurse was about 30 mg /kg 

A comparative stud} of c}clic and noncjclic 
h3drocarbons on cardiac automaticity C Jelleff 
Cvuu iiid John C Kuvxrz, Ja Department of 
Pharmacology, I mu of Maryland, School of Medi- 
cine, Baltimore Muth, IIatluwa3 and Orth (1937) 
showed that arrli3 tlimns frequently occurred in 
the dog’s heart under c3'cIopropaue anesthesia 
when the automatic tissue of the heart was sensi- 
tized 1)} intravenous injections of epinephrine 
In this laboratory it has been shown that the 
Macacos rhesus nionkc} behaves in a similar man- 
ner ind that c3cIobut me iiiesthcsia sensitizes the 
dog’s heart to epincjihrine similar to c3clopropane 
anestliesia In the present stud} the effects of 
olhei h3drocarbons relited to cyelobutane and 
cv clopropaiie have been investigated Anesthesia 
in the dog undei 1 3 clobul me, c} clobutcne, butane, 
isobutanc and cis-lians 2-butcnc sensitizes the 
lutomatie tissue of thcm30cardiumto epinephrine 
\iicstliesu under ethylene docs not elicit this 
response Cyclobut me and cyelobuteno produce an 
excellent ancstUesii, in the dog, butane, isobutaue 
uul CIS trails 2 butene do not evoke satisfactory 
anesthesia in the dog 

The anaphvlactic guinea pig trachea and its 
response to antihistamine and bronchodilatoi 
drugs JcLio C CvsriiLO (introduced by Enwii 
] i)b Beer) 7 he H ellcomc Research Laboraiorito, 
'1 uckahoc 7, A ew 1 orh In a paper published in 
the Journal of PlnniLicology and Experimental 
Theiapeutics, 90 10-1, 1947, a new method is dc 
scribed for magnify iiig vnd recording the constric- 
tions and dilatations of the trachea of the guiiiei 
jiig when exposed to drugs The technique consists 
111 sectioning the entire trichca into 12 rings of 
ipproximately equal thickness and connecting the 
rings in chain fashion with short loops of thread 
The “tiachcal chun”, is the preparation is cilled 
by the authors is mounted in a tissue bath and 
connected to i light muscle lever for kymographic 
letording “Tracheal chains” made from guinea 
pigs sensitized to horse serum were found to re- 
spond to smill concentrations of the antigen with 
marked contractions which were maintained at 
the same lev el foi a long period of time In view of 
the close anitomical and physiological relation 
which exists between tracheal and bronchial mus- 
culature, these anaphylactic constrictions of the 
trachea promise to bo very useful in the study of 
drugs which may find application in the lelief of 
certain types of allergic asthma The anaphydactic 
spasm, as produced in the guinea pig trachea, dif 
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fcia froivv that obtained with luatinnno mainlj in 
tin, f lot t!) it it uuinot be relaxed by citlici washing 
nor bj the use of antihistaiumo drugs Bi-onoho- 
dihtoi drugs, on tho other liaiid, iierc found to be 
X cry elTcetive in relieving the spasm These results 
stir up iiitercstmg speculations os to the role that 
histamine may pi ly in allergic asthma 

Prolongation of curare action with a peanut oil 
and beeswax vehicle IIvuoldF Chase and B vni 
K BiixiTXCiuuxA (by invitation) Front the De- 
partments of Pharmacology and Surgery, IFcstcrn 
Rcscric Unnermly and The Uniwr&ily Hospiiah 
of Chicland,Clcicland,Ohio ThccOieacj ofabecs- 
v\ v\ and peanut oil vehicle (Romansky formula) in 
delay mg the absorption of d tubocuranne has been 
studied by the rabbit head drop method of assay 
Control determination of head drop doses iias made 
in a group of nine rabbits using a preparation con 
taming 0 5 mgm of cry st illinc d-tubocurarine per 
cc of distilled water This preparation w is used to 
titrate the saii\e animals 24 and 4S hours subsequent 
to the subcutaneous in]ectioii of 4 0 mgm per kgm 
of d tubocurarmo m beeswax and peanut oil, con- 
taining 30 mgm per cc The 34 4 per cent and 10 5 
per cent reductions m head drop doses, found, 
respectively , 24 and 48 hours after tho oil injec- 
tions, were statistically significant and wore 
assumed to indicate the activity of the residual cf 
fective curare in the aniuul This evidence would 
suggest that prolonged muscubr relaxation of spas- 
tic patients follow ing injection of this preparation 
may be due to true curare iction ratber than to 
wliat has been termed “hssive” action 

The joint antihistaimnic effect and acute tox- 
icity of adrenalin and benadryl HCl Gkauxh 
Chen, V G Bratton, Jn audCKXREEsENsoR (by 
mv itation) Research Laboratories, Parke, Davis M 
Company, Detroit, Michigan In histamine induced 
bronchospasm of guinea pigs, the 50 pci cent pro 
tective doses of kdrenalin (A), Benadryl HCI (B), 
and the combination of the two ( A -h B) were de- 
termined bx aerosol treatment as follows A = 
45 31±591 -r/L,B=ll 56±1 41 t/L andA-l-B = 
[21 87 ± 2 69 T (A) 5 63 ± 0 78 7 (B) )/L The 

LD„o’s of the compounds b\ intramuscular injec- 
tion in mice w ere found to be 2 93 ± 0 15 mgm /kg 
for (A), 58 10 ± 2 21 mgm /kg for (B) and 1 20 ± 
0 08 mgm /kg ( A) plus 22 00 ± 1 52 mgm /kg (B) 
for the combination Toxic doses of Benadryl HCl 
produced an increase in blood glucose from 30 to 
100 per cent in rabbits The hyperglycemia was 
c-iused by central nervous stimulation and could be 
prevented by the administration of pentobarbital 
Benadryl HCl and Adrenalin given together ex 
erted independentU their hyperglycemic effect 
The results indicate that the joint antihistaimnic 
and hyperglycemic effect of Adrenalin and Bena- 
dry 1 HCl is additive w hde the joint lethal toxicity 
of the two at low dosages of Benadryl HCI is 
sv nergistic in nature 


The electrogram of the papillary muscle Max- 
NAiiD B CiiENOwbTU and Solomon Gahb (by invi- 
tation) Dept of Pharmacology, Cornell Univ Med 
teal College, Ncto York-, N Y An isolated cat 
papillary muscle was prepared following the 
method of Cattell and Gold An additional pair of 
electrodes recorded the electrogram of the muscle 
Studies were made of the effects of fatigue, injury, 
and rate, and polarity changes In addition, the 
effects of such drugs as epinephrine, acetylcholine, 
chloroform, digiloxin, veratnno, quimdine, caffe- 
ine, and procaine on the electrogram and myogram 
w ere studied 

Effect of some derivatives of subtilin on tubercle 
bacilli and rabbit leukocytes in vitro Yin cii’ang 
Chin (introduced by Hamilton U Anderson) 
Dwiston of Pharmacology and Experimental Thera- 
peutics, University of California Medical School, 
San Francisco, California A number of derivatives 
of subtilin have been prepared by the Western 
Regional Research Laboratory at Albany, Cali- 
fornia The bacteriostatic action of the methylated, 
ethylated, and glycolated derivatives on Micro- 
coccus conglomeratus. Staphylococcus aureus, and 
Streptococcus faecalts have been found to be three 
times that of the original lots of subtilm (personal 
communication) The original lots and derivatives 
w ere submitted to this laboratory for the study of 
their bacteriostatic action on tubercle bacilli and 
toxicity to rabbit leukocytes The bacteriostatic 
concentrations w ere determined on human tubercle 
bacilli, strain H37Rv, in Dubos’ fluid medium This 
strain was more resistant to subtilin than the strain 
Rl (reported by the author m Federation Proceed- 
ings, 6 317, 1947) which was isolated fromanactive 
case of pulmonary tuberculosis by Dr G E Rock- 
well in 1937 (personal communication) and suppbed 
to this laboratory through the Lilly Research Labo- 
ratories at Indianapolis, Indiana Rabbit leuko- 
extes were obtained by washing them from the 
peritoneal cavity and the appropriate dilutions of 
subtilin and its derivatives w ere made from their 
solutions in physiologic saline The results are 
show n in the accompany ing table It w ould appear 
tliat methylated derivatives were twice as active 
as the original samples against tubercle bacilli w hile 


Lot DO 

Modihcation of 
subUlm 

1 

Bacteriostatic 
conccDtration 
lagaiDstHJ7Jlv 
j (in Dubos 
medium) 

^Concentration 
m which leuko- 
j cytes showed 
! noapparent 

1 change after 
60 minutes at 
37 C 

lUQ 


1 

1 200 000 

1 1 000 

U31S 

— 


1 100 000 

1 1 000 

L1319 1 

CHi 

L131S 

1 200 000 

1 1 000 

L1322 

— 

— 

1 100 000 

1 1 000 

L1329 

CHj 

LI322 

I 200 000 

I 3 000 

L1330 

CHj 

L1322 

J 200 000 1 

1 1 000 

L1331 

CjH« 

L1323 

1 100 000 

1 1 OOQ 

L1332 

C H, 

L1323 

1 100 000 

1 1 000 
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only one of tliem showed an increased toxicity to 
leukocytes 

Effects of surface active agents on the activity 
of pentobarbital and barbital V V Coll, & II 
Hoppee (by invitation), and H R IIulpilu 
Depta of Pharmacology and Publtc Health, Indiana 
Untv School of Medicine, Indianapolis, Ind Mix- 
tures of eleven different surface active agents with 
a hypnotic dose of sodium pentobarbital weie in 
jected intravenously into mice and compared with 
mice receiving only sodium pentobarbital In each 
case the sleeping time was longer with a surface 
active agent than with sodium pentobarbital alone 
The increase in sleeping time varied from 12 to lOo 
per cent Seven of these surface active agents were 
given 5 minutes before sodium pentobarbital and a 
sigmficant difference from the mixtures was found 
with only one agent, w hicli gave a greater increase 
w'hen given before sodium pentobarbital Another 
agent (Aresklene 400), which gave the greatest in- 
crease by the first method and essentially the same 
results by the second method, was chosen for study 
with other animals and w ith sodium barbital This 
agent caused an S2 per cent increase in average 
sleeping time m rats Rabbits show cd no change m 
sleeping time but non-fatal doses of sodium pento- 
barbital proved fatal given with Aresklene 100 In 
dogs there was a decrease in sleeping time With 
sodium barbital as the hypnotic agent there was no 
difference in sleeping time in the species tested 
The time elapsing from injection of sodium barbital 
to onset of hypnosis was markedly less w ith Arcsk- 
lene 400 in mice, rabbits, and dogs while there was 
no difference in rats 

Effect of anti-cholinesterases upon procaine tox- 
icity A C CoNWAx (by invitation), F S Ting 
(by invitation), and Julius M Coon Deparlincnl 
of Pharmacology, University of Chicago An enzyme 
present in blood serum capable of destroying pro- 
caine was described in 1943 by Goldberg et al 
Kisch demonstrated in vitro that this enzyme was 
not a cholinesterase but that, like cholinesterase, 
it could be inhibited by physostigmine and neo- 
stigmine In view of this it was thought of interest 
to determine what influence these anti-cholines- 
terase agents might have on the toxicity of pro- 
caine Studies were conducted on imce and rats 
The nuce were first injected subcutaneously with 
physostigmine salicylate (0 3 mg /kg ) or neostig- 
mine methyl sulfate (0 2 mg /kg ) Procaine hydro- 
chloride was admimstered intravenously via the 
tail vein about ten minutes later In the case of 
physostigmine the LD50 for procaine rose from 56 
mg /kg to 66 mg /kg , thereby indicating a slight 
protective action of physostigmine upon procaine 
toxicity The severity of convulsions due to pro- 
caine were also markedly diminished This same 
effect was observed in rats and dogs When neo- 


stigniint was tested witli procaine an opposite effect 
on toxicity was noted 'Ihc LD50 for procaine was 
reduced to approximately 30 mg /kg Deaths in 
these instaiiLCS were practically instantaneous and 
no eonvulsant phase occurred The failure of phj- 
sosligmine to increase the toxicity of procaine 
indicates that some factor other than its antipro 
cuincstcrasc effect operates to influence toxicity It 
appears that this mechanism is lacking in the case 
of neostigmine This iiharmacological difference be 
tween physostigmine and neostigmine is being 
tested in other animal species 
Inhibition of histamine hypotension by certain 
hctcrocycIic substituted cthylamincs in the cat 
By' Dox iLU L Cook (by invitation), W E Hiji- 
nouHOLii, and Mietin AI Winbuex (by invita 
tion) I'roni the Pharmacology Laboratories, 
Research Department, G D Searle &. Co , Chicago, 
III Tile method described by Wells cl al (J Phar- 
macol So 122, 1915) for calculating inhibition of 
the histamine depressor resjxmsc in dogs has been 
used to comjiare theactu itiesof six comjxiunds with 
diphenhydramine II Cl in cats These comjxiunds 



have the general lormula, X "i-CH. Clh- 

N(CHj )5 Z, where X is S, SO, or SO., Y is A or 
CH, and Z is IICl or S ehlorothcophylhiie Prelim 
luary experiments indicated tliat for each coni 
pound histamine antagonism persisted with oulj 
slight diminution for at least one hour, pernutting 
the assumption that repeated doses would be cumu 
lativc Three to six animals were, therefore, gneii 
doses ranging from 0 025 to 3 2 mg /kg on a geo 
metric stale In each experiment the hyjxitension 
produced by log-irithniic doses of histamine di 
phosphate from 0 125 to 16 0 gamma/kg was deter- 
mined before and after each successive dose From 
these data, per cent inhibition at each dose lei el 
was determined Curves are obtained w hen per cent 
inhibition is plotted igainst dosage This curve for 
DPI! in cats is very similar to Well’s curve for 
DPH in the dog The data may also be plotted to 
yield a family of parallel straight lines from w hieli 
the relative activities of the compounds can be de- 
rived The HCl and S-chlorotheophy lime salts of 
dimethylaminoethylphenotluazine arc the most ac- 
tive compounds in the series 

A pharmacologic comparison of hexaethjl tetra- 
phosphate (HETP) and tetraethyl pyrophosphate 
(TEPP) with physostigmine and neostigmine 
Julius M Coon and PxulR Salerno (by invita- 
tion) University of Chicago Toxicity Laboratory 
and the Department of Phai macology, L nivcrstly of 
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Cliuuijo Hovaethjl UtripliObp}! itc lud tetriclliyl 
p\ rophosplutc hive bccij reported to bo potent 
chohiRStoribi. inhibitora studj of the ofTtets of 
IIETP Hid TEPP on the circul itorj s>i)loni of tlic 
til ind dog and on the isolated heart, intestine and 
uterus of the rabbit show ed that these igcnts are 
largtlj snml ir m action to pbysostigmiiic and neo- 
stigmine In incstlictized cats and dogs IIETP and 
TEPP elicited a marked pressor action follow ed by 
a cardiac alow lug w Inch w as prevented or abolished 
bj’ atropine or procaine but not by vagotomy Tho 
pressor effect was not influenced by nicotinization 
or adrcnalcotomj but could bo abolished bj large 
doses of dibonaimnc IlCl The isolated heart was 
relatively insensitive to these drugs, tolerating 
w itliout effect a 1 10,000 concentration in the per- 
fusing fluid Larger quantities depressed the activ- 
ity of the heart This depression was not affected 
bj atropine Inserted into tho perfusion line, the 
first dose caused a decrease in coronarj’’ flow and 
subsequent doses caused an increase The isolated 
intestine was highly sensitive to these agents Con- 
centrations of 1 10,000,000 IIETP and 1 100,000,000 
TEPP, after a latent period, abolished the pendu- 
lum movements and established a peristaltic 
rhythm This change could bo ro\ ersed by atropine, 
procaine, thiamine and nicotine, but not bj re- 
peated washing Tho similar effects of phjsostig- 
mino and noostignuno were cosilj re\ ersed bj 
washing The cat and rabbit intestine in situ were 
also very sensitive to the intravenous injection of 
HETP and TEPP The isolated uterus w as insensi- 
tive to these drugs 

Total bod) water b) DiO tracer stud) in protein 
depletion F CoTui,V Hollinder, A S Keston, 
J H Mulhoeeawd Department of Surgery, ^cll) 
York Xj lUKcrstit/ College of Medicine The results of 
a stud) of tho total body water of depleted patients 
determined bj the use of DjO as tracer will bo 
presented 

Protein depletion s)ndrome and responses to 
hyperalimentation F Co Tui, J H Mulholeand, 
X Kuo, Department of Surgery, New York Uiu 
icrsity College of Medicine The plasma volume and 
related perimeters were determined in a senes of 
patients with marked weight loss resulting from 
disease Significant deviations from normal were 
found Some of these patients were then placed on 
h) perahmentativc intake and tho evolution of 
these perimeters toward normal was followed 

Pharmacological actions of 2-phenylbenzyl- 
aminomethyl-imidazoline (antistine) B Cieaver, 
AV Barrett (by invitation), A. Cameron (byinvi 
tation), H Hats (by invitation), G Holmoeist 
(by invitation), A Mackenzie (by invitation), J 
Smith (bj invitation) Division of Pharmacology, 
Research Department, Ctba Pharmaceutical Prod- 
ucts, Inc , Summit, New Jersey The follow ingaddi 
tional data have been secured for A.ntistine (as the 


hj drochlondc, sulfate or methane sulfate) whicb 
was initmllj prepared by Miescher, Urech and 
Klaror, and oi iginally studied pharmacologically by 
Mcici and Bucher (Schweiz nied Wsclir 76 201, 
1946 ) The intriveiious LDjo for white rata is 39 
mg /kg and as w ith other antihistamimcs, convul- 
sions precede death Rats tolerated 100 mg /kg per 
os 5 daj s a week for 30 days w ith no evidences of 
toMcity as judged by weight curves and hemato- 
logical studies Eats given 10 mg /kg per os 5 days- 
a week for 30 days did not evidence tolerance or 
accumulative toMcity as judged by subsequent re- 
sponses to tho previously deternuned LDjj and 
LDa Doses of 10 to SOy inhibited isolated, per- 
fused hearts That of the guinea pig was most sensi- 
tive , tho hearts of the rabbit and cat least sensitivc. 
Thc highest concentration that did notinhibit ciliary 
activity was 1 1000 Five preparations have evi- 
denced the potent antiliistaimnic properties of this 
drug (1) Doses of 100 y/kg markedly inhibited, or 
briefly clinunatcd the salivary flow induced by the 
mtra carotid injection of histamine in cats Lower 
doses inhibited histamine's sialogogic effect, (2) 
doses from 10 to 5 0 mg /kg dinunished hista- 
mine's hypotensive action from 30 to 40% in dogs , 
(3) Doses from 15 to 3 0 mg /Lg eliminated the 
intestinal spasm induced by intravenously injected 
histamine (10 20j/kg )in “Thiry-Vella" dogs, (4) 
0 1 j/ml eliminated the stimulating action of 1 0 
)/nil of hiataminc diphosphate upon isolated ileal 
strips from the guinea pig, (5) Lungs of the guinea 
pig perfused with solutions containing 1 0 to 10 
y/ml became unresjxmsivc to histamine These 
data commend the clinical use of the drug Its 
therapeutic ratio is high and akin to that of PBZ 
since \ntistine is from ^ to I'o as active antihis- 
tamimcally, and about ^ to ^ as to\ic 
A comparison of the fat storage of the losmers of 
benzene hexachlonde in rats Bernard Davidow , 
Ernest C Hagan and Geoffree Woodard (intro- 
duced by Arnold J Lehman) Duision of Pharma- 
cology, Food and Drug 4.dministratton, Federal 
Security Agency, Washington 25, D C Although in 
single oral doses the toMcity of the isomers of ben- 
zene hexachlonde decreases in the order gamma, 
alpha, delta, and beta, it has been observed m this 
laboratory that in chronic toxicitj" experiments the 
beta isomer is the most toxic An explanation of this 
phenomenon was sought by investigating the rela- 
tive degree of accumulation of each of the isomers 
in the fat of matui e male and female rats after va- 
rious intervals of feeding on diets containing lOOancC 
500 ppm of the isomers The fats were analyzed by 
a method based upon the conversion of the isomer 
to 1,2,4 trichlorobenzene and its estimation with 
an ultraviolet spectrophotometer Striking differ- 
ences in the fat storage of the isomers were found on 
both the 100 ppm and the 500 ppm diets By far 
the greatest accumulation was found with the beta 
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isomer Stoiage levels of each of the isomers were 
observed to be higher in females than in males Fe- 
male rats fed the 100 ppm diets for two \\ eeks ex- 
hibited 0 5 and 0 3 mg of the beta isomer per gram 
of fat, 0 11 and 0 04 of the alpha isomer and no 
measurable quantities of the gamma and delta iso- 
mers Similarly, after 12 weeks on 500 ppm diets, 
female rats showed the following concentrations m 
the fat in milligrams per gram fat beta, 7 5 , alpha, 
2 4 , delta, 0 5 , and gamma, 0 4 
Failure of anti-histaminic drugs to antagonise 
the anemia produced by fat plus choline John 
Emerson Davis University of Arkansas School of 
Medicine, Lillie Rock, Ark Anemia was produced 
in four dogs by the daily feeding of choline 
chloride and fat (lard) according to the tech- 
nique described previously (Am J Physiol , 112 
213, 1944, Science, 105 43, 1947) Tlie basic diet 
consisted of Purina Dog Chowq which we have 
found effective in maintaining dogs in good health 
for a number of years Clarkson and Best (Science, 
105 622, 1947) reported failure to produce anemia 
w ith either choline alone or choline plus fat Thc\ 
used an entirely different diet and therefore did not 
repeat our experiment Since benadryl and pj ri- 
benzamine have been shown to liavc some anti 
cholinergic potency, and since atropine has been 
shown to cause remission of our choline-induccd 
anemias, it seemed desirable to determine whether 
the anti-histaminic drugs would antagonise the 
anemia caused by fat and choline Therefore, com- 
mencing on the third experimental day w hen the 
erythrocyte counts liad been reduced by" one million 
or more, either benadryl or pyribenzamine was ad- 
n mstered orally to the dogs in daily doses of 50 
The anemias persisted in spite of the adinin- 
stration of the anti-histaminic compounds, show- 
ing that the latter are not as effective as atropine in 
this particular anemia-blocking action 
Some observations on the non-specific choline 
esterase in the human female M Eow i.rd Da\ is 
(by invitation), Nicholas W Fugo, and Eielix 
Ai-FengYu (by invitation) From the Deparlment 
of Obstetrics and Gynecology and the Depot tment 
of Pharmacology, The University of Chicago and 
The Chicago Lying-in Hospital The non-specific 
choline esteiase of sera was studied in pregnant, 
non-pregnant and gy^necologically abnormal women 
by means of the direct titration method The 
following observations were made There is wide 
variation of the values obtained from individual 
to individual in both the pregnant and non-pieg- 
nant group Each individual, however, showed 
constant values over long periods of time There 
was no observable increase in non-specific choline 
esterase titer duiing gestation Values for the 
non-pregnant group appear slightly higher than 
those of the pregnant group although both groups 
showed the same range of variation Abnormally low 


values were obtained in the 2 cases of abruptio 
placentae studied These values returned to normal 
postpartum and remained high for a period of 3 
months Anemia resulting from hemorrhage or from 
other causes had no effect on the enzyme titer 
Speed of action of thevetin after intravenous in- 
jection in man Conuado D vyiiit (by invitation), 
Eduardo Faraco (by invitation), NAriiAXiEL T 
Kwit (by invitation), Waiter Modell, and 
Harry Gold Deparlment of Pharmacology of Cor- 
nell University Medical College, Cardioiasciilar Re- 
search Unit of the Beth Israel Hospital, and Cardiac 
Service of the Hospital for loint Diseases, New 
York Interest was revived by Chen and collabora- 
tors in the possible applications of thevetin in 
cardiac tlierapy Since no dear evidence exists con- 
cerning its proper plaee in the use of the digitalis 
senes, wc re examined the jiroblcin Patients with 
heart failure and auricular tibnllation were placed 
at rest in bed Vfter the apex rate and the patient’s 
condition settled down to a constant level, the ef- 
fect of thevetin was tested either orally or intra- 
venously , frequently b\ both methods in the same 
patient The change in the apex rate was the chief 
guide to the effect of the drug, but it is well known 
that the decline of the rate follows closely elinical 
improvement in the congestive failure The results 
show tliat thevetin is not s^itisfactory for oral ad- 
mimstnition Large single doses of J2 to 30 cat units 
showed irregular and sometimes negligible thera- 
peutic effects This nuy be due to either poor ab- 
sorption and/or rapid elimination The most 
extraordinary' charactcristie of thevetin is the 
speed with which the effects are developed after 
intravenous injection, the full effect of a dose of 
from 3 to G cat units is dev eloped in about 5 minutes 
(in typicil cases, decline of apex rate from 140 to 
100, 120 to SS, 140 to 45) This property may prove 
of considerable interest in the digitalization of 
acute he irt failure in w Inch a delay of an hour or so 
inav prove decisive The rapid elimination (about 
C hours) adds a factor of s.ifetv 
A comparison of side actions and analgesic ef- 
fects of morphine, amidone, (4-4-diphen>l-6- 
dimethylamino-heptanone-3) and its isomers m 
man Jane E Dentox (by invitation), Oliver H 
Strvis (by invitation), Willi vvi E Wvddell 
(by invit ition) and Hexrv K Beecher From the 
Anesthesia Laboratory of the Harvard Medical 
School at the Massachusetts General Hospital, Bos- 
ton, Massachusetts The s\ niptoras and signs, the 
analgesic effects, and the effects on pulse, respira- 
tion and blood pressure produced by a single sub- 
cutaneous injection of morphine sulfate (15 mg /150 
lb), dl amidone (10 mg /150 lb), 1 amidone (5 
mg /150 lb), ISO amidone (10 mg /150 lb) and 
normal saline (1 cc /150 lb ) have been compared 
in a group of 29 healthy, young ambulatory men, 
each of w horn received each of the five injections at 
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as low as 0 1 cc per 100 grams of body weight, ad- 
ministered intraperitoneally 
Toxicity and mechanism of action of p-nitro- 
phenyl-diethyl-thionophosphate (E605) Ki,nnltii 
P DuBois, John Doull (by invitation), and Jui- 
lusM Coon University of Chicago Toxicily Labo- 
ratory and the Department of Pharmacology, Uni- 
versity of Chicago Lethal doses (20 mg /kg ) of 
E605 (Victor Chemical Works) injected intrapento- 
neally in cats elicited symptoms of generahrcd 
parasympathetic and central stimulation Onset of 
symptoms w as delayed and death occurred in about 
1 hour with primary respiratory paralysis Autopsy 
showed an intensely' contracted intestinal tract and 
urinary bladder, and fluid in the respiratory tract 
Subletlial doses (5 mg /kg ) produced tremors, 
muscular tuitehing, and fluid in the respiratory 
tract, with recovery in about 18 hours k 00% 
propylene glycol-10% ctlianol solution of the drug 
(2%) placed in the ey e of the cat caused a moderate 
miosis with delayed onset Itropino increased the 
resistance to the drug In the phcnobarbital anes- 
thetized dog 2 mg /kg intr i\ enously' gave a 25-fold 
augmentation of the depressor response to acetyl 
choline In tests on rat brain choliiicstcr ise in itlro 
50% inhibition of activiti w is obtained by 1 5 X 
10“^ M The approMinate LD 50 of EGOo given iii- 
traperitoneally' to rats was G mg /kg Iftcr 20 mg /- 
kg 93% inhibition of brain iiid 78% inhibition of 
submaxillary cholinestemse activity occurred with 
an increase of free acety 1 choline of the brain from 
0 86 micrograms/gm to 3 42 micrograms/gm To 
ascertain w hether cholinesterase inhibition by EG05 
IS reversible rats w ei e given 5 mg /kg and groups 
containing at least 5 rats each were sacrificed at 
arious times The avenge per cent inhibition of 
liol r esterase was 94% at 0 5 hours, and in surviv- 
ing animals was 89% at 1 hour, 4G% at 2 hours, and 
3% at 4 hours These experiments demonstrate a 
reversible cholinergic action by EGOo 
The effect of methadon on the cholinesterase of 
the brain G S Eadil, F Bekniieim, and D B 
Fitzgerald (by invitation) Department of Physiol- 
ogy and Pharmacology , Duke L niversity School of 
Aledicine, Durham, North Carolina According to 
Scott etal (J Pharmacol 91 147, 1947) the effects 
of methadon on the intestine and heart resemble 
those of morphine and demerol The last two drugs 
inhibit the cholinesterase and the effect of meth- 
adon was, therefore, tested Rat brains w ere ground 
in a blendor and washed five tunes in a large volume 
of acidified water The preparation fiom one rat 
brain was suspended in 25 cc of water and 4 0 cc 
of this suspension was used in a total volume of 
30 cc The rate of acetylcholine hydrolysis by the 
enzyme was measured by' electrometric titration in 
the presence and absence of methadon Metliadon 
definitely inhibits the esterase, and a provisional 
estimate of the dissociation constant methadon- 


esterase indicated that it is of approximately the 
same order of magnitude as the acetylcholine ester- 
ase constant 

Enzymic hydrolysis of morphine esters Sidvei 
Ellis Department of Physiology and Pharmacolo 
ogy, Duke Unucrsity School of Medicine, Durham, 
North Carolina Atropine, monoacetylmorphine 
and beazoy Icholine arc hydrolyzed rapidly by the 
plasmas of some rabbits, whereas plasmas of other 
rabbits have little or none of these three activities 
It has been shown that atropine esterase is an en- 
zyme distinct from benzoy Icholine esterase It now 
appears that monoacety Imorphinc is liy droly zed by 
an enzy me other tlian those w Inch attack atropine 
and benzoy Icholiiic Plasmas of rat (C I Wright 
J Pharniaeol 75 328, 1912), human, dog, sheep, 
and guinea pig have negligible activity on mono- 
neety Imorphine This ester is hy drolyzed by guinea 
pig liver Wright found that human and rat livers 
eiii attack this compound The enzyme of rabbit 
blood IS found in the plasiiuand not in the red cell 

Differences in sensitivities of liver enzymes of 
nbbits and guinea pigs to heat, acetone drying and 
inhibition by phvsostigmine and neostigmine indi- 
cate that nionoaeety Imorphine is attacked by an , 
enzyme distinct from benzoy Icholine or tropine 
cstenises The enzyme which hydrolyzes the alco- 
holic acetyl group of mono icety Imorphine is able to 
remove the phcnolie leetyl group of the diacetyl 
compound However, the enzyme which attacks the 
latter group is uiuble to hydrolyze the former 
Neither aetivity is related to acety Isalicy ho acid 
hydrolysis Specificity for phenolic or alcoholic 
aeety 1 groups is not found w hen pheny lacetate and 
ey clohevy lacetate are the subtrates Monoacetyl- 
niorphiiie hy droly sis is not related to methylbutyr- 
ate hydrolysis but may be accomplished bv the 
plasma enzyme which attacks tributynn 

The therapeutic significance of detectable peni- 
cillin levels N Ercoli, M N Lewis (by invita- 
tion), B S Sctiw ARTZ (by invitation), M H 
WiiiTEiiEAD (by invitation) Dept Pharmacology 
and Chemotherapy ,\\ arner Inst Therap Research, 
New York City The duration of therapeutic activ- 
ity of penicillin IS regarded as depending on its 
presence in antibacterial concentrations in the 
blood stream Under the artificial conditions of the 
laboratory test, the minimum amount which can 
be detected is 0 015-0 03 units/cc serum, conse- 
quently , this concentration is accepted generally as 
corresponding to tlut of therapeutic effectiveness^ 
We determined the relation between blood level 
and therapeutic activity in our study of a new prep- 
aration with prolonged duration, which consists of 
a suspension of cry stalline potassium penicillin in 
oil w ith vasoconstrictor First , w e determined ac- 
curatelv the durition of the blood level in rats 
treated with varying doses of this preparation, 
then w e infected the inimals at different intervals 
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SterlIiVC. NiciroL (b\ invitation) Caidtologi/ 
Service, James '11 fiicLson iMemornil Hospital, 
Miami, Fla Duiing i iccont study bj Nicliol and 
Fassett (Jour Southern Med \ss'n 40 G31, 10{7) 
on the use of dicunniol ovoi long pciiods of time to 
prevent recuirences of coioiury thrombosis, toii- 
sideiable difficulty w is encountered ii hen attempts 
weie made to estimate daily dosage reijuiiemciits 
for periods of a V eek 01 two in advanee The ivail- 
able dosage forms of 50 or 100 mgm capsules, w hile 
satisfactory for shoi t tciin use of a few weeks, were 
entirely too cumbeisome to allow a preeise adjust- 
ment of daily dosage In ten patients studied over 
periods varying from S to 11 months, tlio d iih dose 
of dicumarol necessary to ciuse a reduetioii of 
plasma prothrombin content toabout20%of normil 
varied from 25 to 150 mgm pei day, ind bore little 
relation to w'eight, diet, or other medications ll\ 
.using 25 mgm capsules given in divided doses 
throughout the tla\ , it w is found tint the tot il 
daily requirement was the same or less th in when 
the drug was given in single doses, and th it in most 
cases there was less fluetuation in prothrombin 
level of the blood It seems rcisonable to issume 
tliat drugs such as dicumarol ind propjl thiourieil 
which presumabh intorfeie with normil eliemu il 
processes, should be gii en in such a manner is to be 
present at the site of action in fairh toiistant 
amounts 

Effect of various compounds containing iodine 
and other halogens on thiouracil goitre J K W 
FcRGUsovandE A Slllcrs Doparlmcnl of Phar- 
macology, University of Toronto Goitres were pro- 
duced in rats weighing about 150 gins bj giiing 
thiouracil (0 1%) in the drinking watei The com- 
ounds studied were either added to the drinking 
wMer or injected subcutaneously \fter two weeks 
of treatment the rats were killed and the thyroid 
glands weighed Thjioxine by injection prevented 
completely the enlargement of the thyroid gland b^ 
thiouracil Sodium iodide in daily doses ranging 
from 0 03 mg to 0 1 gni decreased the enlargement 
by 20-30% lodoaceticacid (0 04-5 mg ) produced a 
similar effect Diiodotj rosine b3'- injection had no 
more activity than could be attributed to its con- 
tent of iodine Sodium chloride up to 0 1 gm /day 
had no effect, while sodium fluoride 0 6-lS mg /dai 
increased appreciably the enlargement of the gland 
An increase in size also occuired with sodium bro- 
mide (0 004-0 1 gm /daj ), although this was less 
marked than with fluoride In spite of the effect of 
iodide on gland size, the decline in metabolic rites 
of animals receiving iodide w ith thiouracil did not 
differ from those of animals receiving thiouracil 
only It IS postulated that the action of iodides is 
anti thyrotropic rather than by direct interference 
with the action of thiouracil Studies are continu- 
ing on the effect of prolonged administration of 
iodides 


Effect of scilliroside on the respiration of cat 
heart muscle Muiiuii lishiisrnv (by invita 
fion) and Oscin Eodansm Dept of Pharmacol 
oyi/, Cornell Uniiersity Medical College, New York 
City bLillirosidt inert iscd the ritoof respiration 
of slitts of (lit 111 art imistlt in the presence of glu- 
tose ind in a riiution medium eontaining IS niM 
pliospliate and 0 S iiiM calcium jier liter V tontcii 
f ration of 1 0to2 5X 10“* M caused a slow but con- 
tinuing inert ISO, two hours after the introduetion 
of seillirosidc the rate had inert ised bj about 20% 

V (oneentr ition of 10“^ M scilliroside led to an in 
crease of the s.iiiic magnitude within the first hour, 
higher c oneentratioiis (10^ to 5 X 10“' M) ltd to 
iim\imal inert ises of about 10%, within the first 30 
minutes III ill these instances, the increases were 
siist lined during the period of observation In the 
ibsLiitt of talrium, the introduetion of seilliroaide 
(1 0 X 10"^ M) taiiscd a di ere ise of about 20% in 
the* lute of resiuration In reaction media contain 
ingOSorl OmMcaleium per liter but oiilj ISniM 
jihosph ite jier liter, the rite of rcspmition was less 
than in the usu.il medium, the introduction of 
scilliroside c lused marked mere ises of about SO to 
100% In the ibsenee of e ileiuni ind with low con- 
ceulritions of phosiilnite (1 S niM per liter) the 

1 ite of resjnration was essentialh normal, the in 
troduetion of seilliroside caused i decrease of about 
10 % 

Comparative tolerance of dogs, cats and rabbits 
to nicotine J K hiNM-ns,!’ S LinsosandH 
B II i VO Department of Pharmacology, Medical 
Collegcof Virginia, Richmond Vspirtof iprograni 
coneerned with determining the f ite of nicotine in 
the both , we II i\c compired the deto\ilicatioii ea 
picitj for it on se\ cril species Two series of deter- 
minations were nude on barbit ilized animals (1) 
LD^o values as determined bj iiist intaiicous intra- 
venous injection of the tot il dose uul (2) the dose 
required to produce rcspiratorv pirihsis whin 
given over an S hour peiiod b^ continuous intra- 
venoub infusion LDso results were as follows cits, 

2 mg pel kg , dogs, 5 mg per kg , ribbits, 9 5 mg 
pci kg The results bj the second senes of deter- 
minations were clogs, ca 15 mg per kg , cats, ca 
22 mg per kg , rabbits, ca 40 mg per kg Subtract- 
ing the values obtained in (1) from those obtained 
in (2), it IS found that the capacitj of these species 
to detoxifj and excrete nicotine, in terms of mg 
per kg per S hours, is approximately as follows 
dogs, 10, cats, 20, and rabbits, 30 

The chronic toxicity of thiourea 0 Girth 
Fitzhugh, Arthur A Nelson and Owx L 
Hollvnd (by invitation) Division of Pharma- 
cology, Food and Drug Administration, Federal 
Security Agency, Washington 25, D C Follow'ing 
the demonstration that orange decay was con- 
trolled by thiourea and that the juice of treated 
oranges contained thiourea (J F L Childs and 
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E A Sioglor, lud and Eng Chem , 38 82, 1916), 
a 2-jcdr chromo toxicity study was stalled 
^Vlbiuo rats, 21 dajs old, IS to the group, were fed 
thiourea at levels of 1, 0 5, 0 25, 0 1, 0 05, 0 025 and 
0 001% in a stock diet All rats receiving 1, 0 5 
and 0 25% thiouica died within tho fust year 
Significant retardation in growth occurred at 
dosages of 0 025% or more Dosages of 0 25% or 
more produced maiked enlargement and, micro- 
scopically, marked hyperplasia of tho thyroid 
The 0 05 and 0 1% thiourea produced significant 
enlargement and hyperplasia of the thyroid At 
all levels below 0 25% the production of liver 
tumors in tho later months of the cxperiniont was 
a more outstanding effect than were the thyroid 
changes No tuniorigeuie effect of thiourea was 
seen at 0 25% or above, presumably' because of 
the early death of all aiuiiials in these groups 

Statistical problems involved m the use of radio- 
active tracers in pharmacology Rex G Fluiiahtv 
(introduced by Llovd C Miller) liadioaclivily 
CtnlcT, Massachuhclts Indilulc oj Technology 
The paper will first present a short discussion of 
the probability of radioactive disintegration ind 
its effects upon the half life of the isotope, the 
statistics of the measurement, and the measure 
ment sensitivity An analysis will be made of 
some typical Geiger counter data Limitations 
imposed by statistics will be pointed out, and 
criteria will bo given for good operating condi- 
tions Finally a sunmiary w ill be given including 
the statistics of cxponniental factors such as 
sampling variations and limit itions imposed by 
the techniques used 

Effects of certain “cardiac stimulant" drugs on 
coronary circulation and cardiac oxygen metabo- 
lism Elvv ood L Foltz, S xu Ki Wong and James 
E Eckenhofp (introduced by Carl F ScHiiioT) 
DepoTlmenl of Pharmacology, School of Medicine, 
Umvcrsily of Pennsylvania The effects of four 
“cardiac stimulant” drugs on the coronary cir- 
culation and the oxygen metabolism of the heart 
were studied m 16 experiments by a previously 
reported technique in intact dogs lightly anesthe- 
tized with pentobarbital sodium Blood Oj and 
CO 2 content was determined from samples ob- 
tained by catheterization of the coronary sinus, 
the pulmonary conus, and by direct puncture of 
the femoral artery Respiratory studies of O. and 
CO were accomplished on ex-pired air collected m 
a Tissot spirometer Cardiac output w as estimated 
by the direct Fick method Coronary flow was 
estimated by the N.O technique as adapted to the 
coronary circulation ('\m J Med Sci, December 
1947) After obtaining control values for cardiac 
output and coronary flow, one of the following 
drugs was injected intravenously and studied 
theophylline with ethylene diatmne, papaverine 
hydrochloride, nikethamide, and kliellimn Pre- 


limiiiary studies have shown that theophylline 
with ethylene diamine increased coronary flow in 
2 of 3 experiments, but cardiac work and O 2 
consumption was increased 111 all three Papav- 
erine decreased O. consumption in 4 expcrinients 
while coionary flow was increased only 111 tho 2 
experiments whore 1 laige dose (3 mgm per K ) 
w IS injected, cardiac work was uniformly de- 
ci cased The response to nikethamide was 
variable In 2 experiments with kliellinm, no 
significant increase in coronary flow was observed 
The effectiveness of certain substituted ethyl- 
amines against histamine spray-induced fatality 
in (he guinea pig IIovier B Freese (by invita 
tion), W E HAMnouRGER, and Patricia M 
Michiels (by invitation) From the Pharma 
cology Laboralories, Rcscaich Department, G D 
Scarle it Co , Chicago, 111 Three series of com- 
pounds have been studied for antihistamine 
activity on guinea pigs using the histaimne spray 
technique described by Loew, Kaiser, and Moore 
(J Pharm and Exp Therap 83 120, 1945) 
Vnimals were treated by intraperitoncal injection 
fifteen minutes before exposure to the histamine 
mist Groups of untreated controls were run each 
day The compounds studied have the following 
general fomulae 
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CH— CH — CH — N(CH,). HCl 
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Senes I 


X N— CHj— CHj— N(CH,)s HCl 
Senes II 

In both senes, X may be oxygen, sulfur, methyl- 
ene, C— C linkage (1 e , diphenjdene), or by no 
linkage (diphenyl) The two senes, therefore 
differ only in the methylene or mtrogen bond 
between the nucleus and the d dimethylamino- 
ethyl side cham Series III consists of the S- 
chlorotheophylhne salts of the more active mem- 
bers of Series I and II The MED is taken as the 
lowest dose which reduces the per cent mortality 
sigmficantlj when compared with the control 
mortality for the day The hlED of diphenhydra- 
mine HCl IS arbitrarily assigned an activity index 
of 1, and on that basis indices are calculated for 
each of the compounds The most active com- 
pounds are those in series I and II m which X is 
either sulfur or methylene, and their respective 
S ehlorotheophylline salts in series III The 
aendan compound (Senes II, X = CHj) is out- 
standing with an activity index of 16 
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The effect of tetraethylammonium on the pressor 
response to anoxia and asphyxia Waltl.!! FiiLi- 
BUKGEit (by invitation), Luis R Cap6 (by invita- 
tion), and Goudon K Mol From the Dcpuilmcnl 
of Pharmacology, the University of Michigan, 
Ann Arbor The pressor response to anoxia and 
asphyxia is thought to be due to central and reflex 
excitation of vasopiessor mechanisms, including 
the secretion of epinephrine Since the humoral 
mechanism of excitation of the adrenal meduya 13 
cholinergic and analogous to the ganglionic 
synapse, and since TE'V blocks the pressor action 
of high doses of acetylcholine, it was expected 
that this drug would prevent the hypertensive 
response by interiupting transmission between 
nerve ending and adrenal medullary cell In the 
cat and rabbit, the pressor response was blocked 
by TE'k, but in the dog the diug did not prevent, 
and often even potentiated, the hypertensive 
reaction That some humoral pressor agent was 
indeed liberated m the dog in the presence of TEA 
was demonstrated, for vasoconstriction occurred 
in the denervated leg during exposure to asphyxia 
That this humoral agent is epinephrine is likelj , 
for Dibenamine, which converts the pressor 
action of epinephrine to v depressor action, also 
converts the pressoi response to asphyxia to a 
depressor response, even in doses which fail to 
block completely the effects of sympathetic vaso- 
constrictor nerve stimulation It is probable, 
then, that TEA fails to prevent the liberation of 
epinephrine in asphyxia In the light of recent 
experiments of Bulbring, Burn, and de Elio on 
the effects of local anoxia on the adrenal medulla, 
s would conclude that although TE probably 
revents neurogenic stimulation of the gland, 
anoxia and asphyxia may produce in the dog a 
direct excitation which cannot be blocked by 
TEA 

Studies on ventricular fibrillation produced by 
epinephrine during hydrocarbon inhalation 
Solomon Gabb (by invitation) and Maynaud 
B Chenoweth Dept of Pharmacology, Cornell 
Univ Medical College, New York, N Y Experi- 
ments performed on 20 cats show that a sudden 
rise in systemic arterial pressure is not necessary 
for the production of ventricular fibrdlation by 
epinephrine during hydrocarbon inhalation 
Dibenamine protected S out of 10 cats from 
ventricular fibrillation in doses (3 mgm /kgra ) 
which did not reverse the pressor effect of epi- 
nephrine Nor-epmephrine induced ventricular 
fibrillation during hydrocarbon inhalation in 5 
out of 5 cats, while n-isopropyl epinephrine failed 
to induce it in 9 out of 9 cats, although m 4, the 
systemic arterial pressure was raised by aortic 
constriction In 5 out of 5 isolated perfused cat 
hearts, ventricular fibrillation was produced by 
benzene and epinephrine Experiments on the 


tliicshold of irrilability of papillary muscles show 
that bLiizeno and chloroform raise the threshold 
very markedly, while ethyl ether, ethyl alcohol 
and acetone raise it very slightly Epinephrine 
produces spontaneous rhythms in those papillar- 
ics which have a small pacemaker nodule at the 
base Analysis of II ( Icctroeardiograms taken at 
the onset of vcnlrieular fibrillation reveals that 
there is no (Icfiiiite acceleration before the onset 
of fibrillatioii A characteristic pattern was noted 
111 each record, consisting of a small QRb followed 
by a large T wave, with ventricular fibrillation 
beginning at the peak of the T wave These find 
mgs suggest that ventricular fibrillation is initi 
ateil when in are i of myocardium containing a 
slightly higher concentration of hydrocarbon than 
the remainder of the heart fails to respond to a 
stimulus (QRS) but does respond to the following 
T wave 

Synergism in relation to toxicity of certain anti- 
asthmatic drugs R V G vrdx lb (by invitation), 
P L Ewixg, G V EMLnsoxandA E Hansen 
Death of an infant following the accidental 
consumption of what was believed to be sublethal 
amounts of the components of a proprietary 
preparation prompted the present study Lethal 
levels of the component drugs, ephednne, theo- 
phylline and phcnobarbital, were quantified by 
intraporitoneal injections into a total of 507 
healthy young adult white mice of a stock strain 
The LD 0 as estimated by the method of Miller 
and Tainter was found to be for ephednne sulfate 
307 ±90 mg /kg , aminophylline 256 ± 3 5 rag / 
kg , and phcnobarbital Na 192 ±111 mg /kg 
Inasmuch as it was not believed that the patient 
suffered from phcnobarbital intoxication and 
since a few prelumnary tests indicated a marked 
potentiation of ephednne by aminophylline, 
combinations of varying fractions of the LDao of 
each of these latter two drugs were tested One 
fourth of the LDm of ephednne plus 140 mg /kg of 
aminophylline gave a mortality rate of SO^, 
indicating more than a four-fold increase in the 
toxicity of ephednne by the concomitant action 
of sublethal doses of armnophyllme, or a doubbng 
of the toxicity of aminophylline by a sublethal 
dose of ephednne Phcnobarbital decreases 
toxicity of both agents, alone or m combination 

Inhibitory effects of naphthoquinones and related 
compounds on glycolysis Cu vlmers L Gemmill 
Depaitment of Pharmacology, University of Vir- 
ginia, Medical School, Charlottesville, Virginia 
A study was made of the inhibitory action of some 
naphthoquinones and related compounds on the 
conversion of glycogen to lactic acid by extracts 
of frogs’ muscles The rate of glycolysis was 
determined by the liberation of carbon dioxide 
from a bicarbonate buffered solution in a Warbuig 
vessel It was found that the following compounds 



SOCIETY FOR PH VRMACOLOGY AND EXPERIMENTAL THERAPEUTICS 221 


putiMly or completclj lulubitod glycol j bis m 
coucoutratioub of 0 003 M oi less Sodium 1,2- 
mphthoqumono - 1 - sulfoiivte, 2 - mcthjl - 3 - 
broiuo - l.I - inphthoquinoiie, 2 - chloro - 3 - (n) 
thiobutyl-1, i n rphthoquinoue , hjdroqumoue, 

2 - methyl - 3 - ttuoethjl - 1,4 - luphtlioquinoiie, 
2-mothyl-l,4-iiaphthoquinoiie The following 
compounds did not inhibit gljcoljsis la amounts 
of 0 003 M or loss Lawsone, Lajiachol, Lomatiol, 
1,4 naphthoquinone 2 thiopropioiuo acid, 2- 
inethyl-3-isothiopropyl-l,4 niphthoquinone, 2, 

3 dimethyl hjdroquinone, 2,3, 5 tninethyl hy- 
droqumone,2 metliyl h) droquinoiie It was neces- 
sary to dissolve some of these substances m small 
amounts of alcohol before iddiiig to the enzyme 
mixture Control expenments demonstrated that 
this amount of alcohol had no effect on the rate 
of glycolysis The addition of cysteine reversed 
partially the inhibitory action of sodium 1,2 
uaphthoqumone-4 sulfonate 

Inhibitory effect of stilbamidine, guanidine and 
arginine on glycolysis Cu vioiers L Gevimill 
Dtparlmcnl of Pharmacology, Umversilij of F»r- 
ginta, Medical School, Charloltciudlc, Virginia 
Read by title It was found that stilbanndine 
di isothionate (Merck), guanidine hydrochloride 
(Eastman) and arginine niouohy drochloridc (Bios 
Laboratories) inhibited the broakdow n of gly cogen 
to lactic acid in extracts of frogs’ muscle The 
concentrations used were 0 003 M or less Guani- 
dine hydrochloride inhibited this reaction only 
when it was added before glycolysis was started 
When it was added twenty nunutes after the 
glycogen was placed in the reaction vessel, no 
inhibitory action was found Other amidines and 
guanidines are now under investigation 

Malaria chemotherapy 1 The response of 
trophozoite-induced infections with Plasmodium 
cynomolgi to various antimalarial drugs Cn vra S 
Gexther (by mvitation), Wanda Squires (by 
invitation), Rochelle Fradkin (by invitation) 
and L H Schmidt Christ Hospital Institute of 
Medical Research Cincinnati, Ohio This report 
is part of a study designed to determine whether 
infections with Plasmodium cynomolgi in the 
rhesus monkey can be utilized in the systematic 
search for chemotherapeutic agents which will 
cure human infections w ith P vivax This paper 
deals with the response of trophozoite-induced 
infections with P cynomolgi to such drugs as 
quinine, quinacrine, chloroquine, oxy chloroquiiie, 
and chlorguanide (Paludnne) More than 200 
monkeys w ere infected w ith measured numbers of 
trophozoites Treatment with one of the above 
drugs was imtiated at various stages of the pri- 
mary attack or during the first or second relapse 
in instances where the initial treatment was sub- 


curative The standard treatment period was 7 
days All drugs except quinine were administered 
once daily, quinine was administered both in 
single daily doses and at 6 hour intervals In- 
fections were considered cured when the blood 
iciiiaincd free of parasites (by thick film examina- 
tion) for 12 consecutive weeks after treatment, 
despite protein shock and splenectomy Under 
the above eonditions the daily doses (mgm per 
kgm ) required for systematic cures were quinine, 
SO, quinacrine, 10, oxyehloroquine, 5, chloroquine, 

2 5, chlorguanide, 0 G Using quinine as the refer- 
ence standard, the relative activities of the other 
drugs were quinacrine, 8, oxyehloroquine, 16, 
chloroquine, 32, chlorguanide, 128 These ratios 
compare w itli approximate values of 2, 4, 6, and 60 
for the respective drugs in P vivax infections It 
may bo concluded, therefore, that trophozoite- 
induced iiifectioiis with P cynomolgi and P 
vivax are relatively similar in their response to 
the above drugs 

The efficacy of BAL (2,3-dimercaplopropanol) m 
the treatment of experimental lead poisoning m 
rabbits by Frederick G Gbrmutii, Jr (by 
invitation) and H vrry E vole Prom the Labora- 
tory of Experimental Therapeutics of the U S 
Public Health Service and the Johns Hopkins 
School of Hygiene and Public Health, Baltimore 6, 
Maryland Acute and subacute lead poisoning 
were produced in rabbits by the administration 
of lead acetate Five consecutive daily subcutane- 
ous injections of lead acetate at a dosage of 240 
mg of compound per kg per injection regularly 
caused the death of rabbits within 3 to 40 days 
The intravenous injection of the same salt at a 
dosage of 12 mg /kg per injection, repeated every 

3 hours for 4 doses, produced an acute poisoning 
from which the animals died in I to 18 days The 
intramuscular adnunistration of BAL in peanut 
oil and benzyl benzoate, at individual dosages of 
5 to 20 mg /kg , repeated every 4 hours, failed to 
protect these animals In one group of animals 
with subacute (subcutaneous) lead poisomng, 
rabbits treated with BAL died sigmficantly faster 
than did the corresponding untreated controls 
The adnunistration of BAL, however, caused a 
marked increase in the urinary excretion of lead 
For 2 hours after a single injection of BAL at 20 
mg /kg , the urinary excretion of lead increased 
11 to 40 fold in animals with a subcutaneous 
depot, and 3- to 7 fold in ammals injected intra- 
venously However, the magnitude of the excre- 
tion response diminished with each additional 
injection of BAL Treatment with BAL had no 
demonstrable effect on the histopathological 
lesions produced by lead It is believed that the 
failure of BAL to protect lead poisoned animals 
may be in part due to the fact that it mobilizes 
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only a small fraction of the total body store of 
lead, and in part to the fact that the lead B VL 
complex proved almost as toxic as the lead s ilt 
itself on intravenous injection 
Toxicity and cardiotonic activity of antibiotic 
lactones and synthetic analogs on the isolated frog 
heart N J Giabman (intioduced by E L 
McCaivley) From Ihe Laho) atones of Phaima- 
cology and Toxicology, Yale University School of 
Medicine, New Haven, Connecticut A senes of 30 
lactones and synthetic analogs, some of which 
hare been showm to possess striking antibacterial, 
antiprotozoal, and antiviral propeilics, have 
been studied to ascertain their cardiac toxicity 
and cardiotonic activity, known to be inherent in 
the lactone configuration A speci il cannula 
introduced by Kiayer as a modification of the 
Straub technique has been used in the entire 
investigation The toxicity experiments revealed 
the important generalization that the unsatuv ited 
lactones were by far more cardiotoxic than cither 
the saturated lactones or the furans tested Three 
of the parent-structured unsaturated lactones 
were chosen for a more intensive study of the time 
for systolic standstill concentration relatioiiship 
with ouabain and digitoxin as points of retcrence 
Thus if the minimum milli molar toxic concen- 
tration of ouabain is arbitrarily designated is 1, 
that of 3-pentene-l , 4 olide is 60, that of 2 pontenc- 
1 4 olide IS 600, that of the dilactone of pulvinic 
acid IS 1, while that of digitoxin is 3 Seieral 
significant findings were disclosed by the experi- 
ments designed to show a cardiotonic effect on 
the frog heart made hypodynamic with low- 
calcium Ringers All of the saturated lactones 
were devoid of activity except two 2-keto 3- 
dimethylaminomethyl-butyrolactone and 2- 
keto - 3(3,3 - dimethylacryl) - butyrolactone, 
which bore the respective ratios of 1 1486 and 
1 2570 in relation to the mimmum milli-molai 
positive inotropic concentration of ouabain 
The most effective unsaturated lactones w ere the 
dilactone of pulvinic acid (1 21), 3-phenyl-2- 
butene-1,4 olide (1 '292), 1-ascorbic acid (1 335), 
and 3-pentene-l, 4 olide (1 600) The structurally 
related gamma-pyrones, kojic acid and meconic 
acid, yielded the positive inotropic ratios of 
1 3400 and 1 327 respectively The other cardiac 
glycosides used as reference agents were digitoxin 
and uzarin which showed the positive inotropic 
ratios of 1 2 4 and 17 0 respectively 
Distribution and excretion of benadryl 
dimethylaminoethyl benzhydryl ether) A J 

Glazke, W A Dile (by invitation), and D A 
jMcGinty Research Laboratones, Parke, Davis 
and Co , Detroit, Michigan Benadryl concentia- 
tions were determined in the tissues of the rat 
and guinea pig at various time intervals after 
oral and parenteral administration The drug 


was extracted from ilk dine tissue homogoimtes 
with heptane, and detennined chemically by a 
modification of the methyl orange procedure 
described by Brodie, Udenfnend and Dill (J Biol 
Clicni , 168 335, 1917) Maximum concentratioiu 
of Benadryl were found 1 to 2 hours after sub 
cutaneous administration Guinea pig tissue 
showed about 2 5 times the concentration of 
Benadryl found in rat tissue Li both species, 
lung tissue showed by far the greatest concentra 
tion of Benadryl, followed in order of decreasing 
concentration by spleen, kidney, liver, brain, 
skin, muscle and blood 

Lxcretion of the drug and its degradation 
products was also investigated in rats, using 
r idioaetivc Benadryl with carbon-1 1 in the alpha 
position of the benzhydryl group AboutSO percent 
of the lulministered radioactivity was recovered m 
the first 21 hour urine specimens, principally in 
the form of a non-basic degradation product 
The degradation process was also investigated in 
iitro with tissue slice preparations \ small 
amount of unaltered Benadryl was found to be 
excreted in human urine, using the Craig counter 
eurrent distribution tccluiic for extraction and 
identification of the comjiound 

The binding of barbiturates by human and 
bovine serum albumin By Luo R Golds viu 
(by invitation) ind Pxui K Sumi From thv 
Department of Phannacotogy, The George Washing 
ton bmvcrsity School oj Medicine, Washington, 
D C Using an ultraliltnitiou technique described 
by Lavietes (J Biol Chcni , 120 267-75, (1937) 
some of the factors affecting the binding of several 
barbiturates mil thiobarbiturates by albumin 
have been mvestig ited The extent of binding 
varies with the pll, passing through a niaxiniuni 
at about pfi 7 6-S 0 lor all the drugs investigated 
Increasing the albumin concentration from Oo 
percent to 5 0 percent lucreasecl the amount of 
pentothal bound from 30 percent to 85 percent 
With increasiiig pentothal concentrations, the 
percent bound decreased from 90 percent at 50 
ingm per liter to 50 percent at 900 mgm per liter 
Thiobarbiturates are bound to a greater extent 
than their oxygen analogues (barbital 5 percent, 
thiobarbital 39 percent, pentobarbital 40 percent, 
pentothal 65 percent) 4.t a constant pH of 7 3 
and constant drug and phosphate buffer concen- 
tiation, the percent bound usually increased 
with the length of the substituent groups (barbital 
5 percent, ipral 13 percent, neonal 28 percent, 
pentobarbital and amytal 37 percent and ortal 
65 percent) Those with a cyclic side cham were 
intermediate (phenobarbital 20 percent, phan 
odorn 25 percent, cyclopal 31 percent, evipal 29 
percent) Allyl groups instead of ethyl groups 
increased binding slightly' (dial 13 percent, alurate 
20 percent, seconal 44 pei cent) Work is in progress 
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to determine if the extent of protein binding is 
associated with the relative eoncoutrations in 
the plasma and tissues 

Studies on diffusion respiration YII Electrical 
cortical actiiity in dogs Eli S GoLDE^bOHV (bj^ 
imitation), Ewald \V Busse (bj invitation), 
Joseph N Spenceu (bj imitation), Wiluam B 
DnvPEH and Richvrd W Bhitehead From 
the Department of Phystolog’j and Pharmacology 
and the Department of Psychiatry, University of 
Colorado Medical Center Respiratory arrest was 
induced and maintained for forty-five minutes in 
ten dogs according to the technic of Draper and 
BJiitehead (lD-14) E JC G records w ere oxaniincd 
before, during and for two months after the pro- 
cedure Pre diffusion control and post diffusion 
E E G 's were taken under light thiopentil 
sodium anesthesia The pH of the superior vena 
cm al blood averaged 7 32 at the onset of diffusion 
respiration and 6 69 after forty -five minutes of 
apnea In the same period the blood sugar rose 
from an average of 91 9 mg per cent to 150 3 mg 
per cent In the first few minutes of diffusion 
respiration the cortical waves decreased in am- 
plitude but the frequency was not altered In the 
next few minutes the cortical rhythm decreased 
in both amplitude and rate Between fi\e and 
fifteen nunutes, intermittent periods of complete 
absence of electrical actixity appeared These 
periods lengthened progressuely until at about 
fifteen minutes electrical activiti could not be 
recorded even at the highest amplification At 
this time the blood pH av eraged 6 95 Complete 
absence of electrical activity persisted for the 
remainder of the period of apnea On the resump- 
tion of respiration electrical cortical activity' was 
seen in a few moments This activity was slow 
and irregular for the first several hours The E E 
G 's appeared similar to the controls within two 
weeks after diffusion The animals were sacrificed 
two months after the experiment Pathological 
studies of the brain and other organs are being 
made 

Inhibitors of purified human plasma cho- 
linesterase Avhaji Goldsteix (introduced by 
Otto Kbaybr) Department of Pharmacology, 
Harvard Medical School 4.n investigation into 
the inhibition of purified human plasma cho- 
linesterase ^(fraction IV 6 3 of the system of Cohn 
etal ,J Am Chem Soc ,GS 459, 1946) by a variety' 
of compounds belonging to widely differing 
chemical classes A manometric method was used 
It has been shown (Goldstein, A J Gen Physiol , 
27 529, 1944) that one molecule of physostigmme 
combines reversibly with one molecule of dog 
serum cholinesterase and that the inhibitor 
competes with acetylcholine for the active group 
of the enzyme The compounds studied here can 
be similarly classified as reversible or irreversible 


Reversible inhibitors can bo further described as 
competitive or non competitive with respect to 
acetylcholine Hlercunc and cupric ions inhibit 
irrcv ersibly iMethy Icne blue, iicriflavin, morphine, 
atropine, strychnine, amphetamine, pheiio- 
barbital, sulfanilamide, procaine, choline, acetyl- 
/3 methylcholino inhibit reversibly but non com- 
pctUivcly The 1 1 relationship of molecules 
inhibitor to enzy'nie active centers applies here 
Since the interaction is reversible yet unaffected 
by the presence of substrate (acetylcholine), we 
assume the enzyme is inhibited by interaction at 
some point other than the usual substrate com- 
bining center Physostigmme, prostigmine and 
carbaininoylcholme inhibit reversibly and com- 
pelively — le , are displaced from combination by 
acetylcholine We take this to indicate interaction 
at the substrate coinbining center These funda- 
mental differences in mechanism of inhibition can 
not be correlated with the molar potencies of the 
inhibitors Consequently molar potency (or 
dissociation constant) and molar combination 
ratio do not adequately describe an inhibitor 
Further classification as levcrsible or trrevcisible 
and competilivc or non competitive facihtates a 
more rational approach to the problem of relation- 
ship between specific structural configuration 
and inhibition capability 
Chemotherapeutic studies on a series of dithio* 
carbamates and their bismuth derivatives jkMiRES 
Goth and Fabian J Robinson (by invitation) 
Dept of Physiology and Pharmacology, South- 
tieslcrn Medical College, Dallas, Texas One of us 
has reported that bismuth forms a highly active 
complex with "aspergilhc acid” Further studies 
have show n that certain dithiocarbamates behav e 
in a manner similar to “aspergilhc acid” in being 
potentiated by bismuth The dithiocarbamates 
studied were (in decreasing order of activity 
against Staph aureus) Diethyl-, dimethyl-, 
morpholyl-, and isoamy lethy 1 Sodium diethyl 
dithiocarbamate inhibited the growth of Staph 
aureus in a ddution of 1 500,000 Some of the 
bismuth derivatives were much more active than 
the parent compounds Bismuth diethyl dithio- 
carbamate inhibited the growth of Staph aureus 
m a dilution of 1 10,000,000 Much of this activity 
w as retained m 50% human plasma The compound 
has a wide antibacterial spectrum, inhibiting M 
tuberculosis and E cob as well as Gram positive 
organisms Inhibitory blood levels of 20-40 Staph 
Units were obtained in two dogs which received 
20 rag per kg of bismuth diethyl dithiocarbamate 
intravenously Demonstrable blood levels per- 
sisted for 30 minutes When bismuth thioglycollate 
and sodium diethyl dithiocarbamate were given 
by separate intramuscular injections to dogs 
inhibitory blood levels of 10-20 Staph Units 
could be maintained for at least 2 hours The 
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MLD of sodium diethyl dithiocarbamate for mico 
was found to be greater than 500 mg per kg 
intraperitoneally Animal protection experiments 
are undei consideration and will be reported 

Factors influencing the hypertensive action of 
desoxycorticosterone D M Green and M 
Glover (by invitation) School of Medicine, 
University of Washington Single 20 mg pellets of 
desoxycorticosterone were inserted subcutane- 
ously in 30 young rats Twenty-four additional 
ammals received 10 pellets each Equal numbers of 
males and females were used Half the animals m 
each group were adrenalectomized Blood pres- 
sure, weight and fluid intake were observed for 
3 months During the first 3 weeks all animals 
received isotonic saline to drink to minimize the 
post-operative mortality in the adrenalectomized 
ammals Thereafter, water was given to alternate 
ammals The immediate consequence of implanta- 
tion w’as an abrupt rise in fluid intake, maximal 
within 10 days, followed secondarily by slow 
reversion tow'ard control levels Blood pressure 
showed no pronounced initial reaction but rose 
slowly during the three month period In general) 
pressure elevation followed the initial rise m 
intake, and appeared inversely related to the 
secondary fall At the 10 pellet dose level, major 
differences in degree of hypertension attributable 
to sex, salt intake or adrenalectomy w'cre not 
demonstrated At the 1 pellet level, maximum 
pressure in male animals definitely exceeded that 
in females, the majority of which failed to develop 
significant hypertension 

The effects of l-amino-I-phthalidylpropane hy- 
drochloride on excised and intact intestine and 
uterus Charles M Gruber and Goldie Freed- 
man Keyser (by invitation) Department of 
Pharmacology, Jefferson Medical College, Phila- 
delphia, Pa In this study excised rabbit intestine 
was used as well as the intact intestine of non- 
anesthetized dogs with Thiry-Vella fistulae 
Excised rabbit as w^ell as intact rabbit, cat and 
dog uteri were also used Racemate A and B of 
1-amino-l-phthalidylpropane hydrochloride de- 
creased the general tonus of freshly excised rabbit 
intestine in 60 per cent of the experiments The 
intestine kept in a refrigerator for 24 hours re- 
sponded to the drug by a decrease in tone in 91 per 
cent of the experiments An increase in the general 
tonus was noted in the remaimng experiments 
The effects of histanune acid phosphate, acetyl- 
choline chloride and pilocarpine nitrate on the 
excised rabbit intestine could be antagonized by 
1 amino-l-phthalidylpropane hydrochloride In 
five of the six non anesthetized dogs with Thiry- 
Vella loops, the intravenous administration of 
1-amino-l-phthalidylpropane hydrochloride caused 
an increase in the general tonus of the gut In 
the remaining animal 8 injections of the drug were 


followed in each instance by a decrease in the 
general tonus The increased tonus caused by the 
drug can be antagonized by either barbiturates, or 
thiobarbiturates Excised rabbit uterine segments 
respond to 1-amino-l-phthalidylpropano by a sud 
den increase in the general tonus Histamine 
acid phosphate, acetylcholine chloride or pitui 
trin, when added to the bath further increased 
the contraction of the uterus The results on the 
intact uterus were variable In dogs only contrac 
tion of the uterus was noted, but in cats and 
rabbits both decreases and increases in the general 
tonus were recorded 

The oxygen content of coronary venous blood as 
affected by anoxia and cytochrome C Joseph H 
nAFKBNscuiEL and Jaxies E Eckenhoff (in- 
troduced by C\RL F Schmidt) Department of 
Pharmacology and Harrison Department of Surgi 
cal Research, School of Medicine, University of 
Puinsylvania Utilizing the bubble flowmeter and 
the catheterization technic of investigating the 
coronary circulation, a study has been made of 
the normal oxygen content of coronary venous 
blood and of the effect upon it of anoxia and of 
intravenously injected cytochrome C In the 
experiments where the bubble flowmeter was 
used, coronary venous blood was obtained from 
a cannulated great cardiac vein, where the cath- 
eterization technic was used, coronary venous 
blood was withdrawn from the coronary sinus 
In 20 control experiments, coronary venous blood 
contained 3-C volumes per cent of oxygen when 
arterial blood contained 16 5 to 19 0 vol % In a 
series of 5 other dogs, the average control oxygen 
content was arterial 19 S vol % and coronary 
venous 6 5 vol % With the inlialation of 
oxygen these values became 9 5 vol % and 2 0 
vol % Cytochrome C was injected intravenously, 
in amounts varying from 3 S to 12 5 mgm /kg , 
into S dogs made anoxic by breathing 8 to 14 per 
cent oxygen mixtures In 7 instances there was no 
evidence of an increased removal of oxygen from 
the coronary blood In one dog, the A-Y oxygen 
difference was increased but only because the 
arterial oxygen content was increased over the 
control values 

Toxicity of 0,0-diethyl O-p-nitrophenyl thio- 
phosphate (parathion) Ernest C Hagan and 
Geoffrey Woodard (introduced by Arnold J 
Lehmvn) Division of Pharmacologif, Food and 
Drug Administration, Federal Secunty Agency, 
Washington, D C Increasing interest in the in- 
secticidal properties of 0, 0-diethyl 0 p nitro- 
phenyl thiophosphate (parathion) led us to study 
its action on w arm-blooded ammals The oral 
LD50’s of this compound administered in corn 
oil solution are mice, 25 mg /kg , guinea pigs, 
32 mg /kg , male rats, 30 mg /kg , female rats, 
3 mg /kg This sex difference in rats was not 


t 
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observed when the co)ni)ouiui was idmuustcred 
uitru cnoubly The effects of m vl or pucntcral 
adnnnistr itiou were lacrinntion, saluation, in- 
testinal h>permotilit% , and t,cncralucd hbnllary 
tremors Deaths usiidlj oceurrcd in 24 hours, 
and resulted from respiratory failure Vppheation 
of 0 5% coucentritions m propylene gljcol re- 
sulted in a iniosis lasting over S hours which 
could bo reaersed within a few ininutes bj instill i- 
tion of atropine Prior idniiinstration of phy- 
sostigininc (1 nig /kg intraperiloneallj ) di- 
minished the sj mptoms and increased the survival 
time of rats given oral LD50 doses of parathion 
These observations suggest that parathion pos- 
sesses anticholinesterase activity Nicotine or 
atropine exerted some protective effects in anim ils 
poisoned b> parathion Daily administration of 
sublethal doses of parathion indicates cumulative 
effects 

Chloroquinc m human giardiasis Alvin S 
Hvmblx.Jh (introduced by Hamilton II Ander- 
son) Duusioa of Pharmacology and EiycrimciUal 
Thcraf-cultcs, Unncrmly cf California Medical 
School, San h rancihco, Califoi lua (read bj title) 
Qmnacrinc [3 - chloro - 7 - mclhooij -9 (.1 - niellujl - 4 
diethyl amino) acridmc dihydrochloride] has been 
used with some success m control of intestinal 
giardiasis (G lamblia) in man Since chloroquinc 
I7 - chloro 4(4 - dicthylatiniio - I - mdhylbulijl- 
ammo) quinoline diphosphate], which is chemi- 
callj related, has proved more active against 
malaria, trial m human giardiasis seemed indi- 
cated Twentj six patients who harbored G 
lamblia were divided into two groups, 14 wore 
given chloroqmne and 12 were not treated The 
oral dose was 2 2 mgm per kilo given daily for 7 
dajs Three of the 14 treated patients remained 
clear of infection during a 3 month follow up 
period during which an average of 12 or more stool 
specimens were examined Half of those treated 
were freed of diarrhea during or immediately after 
therapj The untreated controls continued to 
harbor giardia throughout the follow up period 
4mong treated individuals the drug caused no 
change in tests of urine, blood, liver, kidney or 
cardiac function, nor other objective evidence of 
intolerance These observations do not confirm 
the report of Basnuevo and Sotolongo (Rev de 
Aled Trop y Parasit , Bact , Clin y Lab , 12 113, 
1946) who “cured” 12 of 15 patients with giardiasis 
using chloroqmne The dose schedule of these 
workers was 1 0 gm the first day, followed by 0 5 
gm for 2 to 4 da>s in adults 

Some extra-cardiac effects of digitalis Cxs- 
ROLL A Haisdlex and Marguerite LxTobge 
( by invitation) Dept of Phai macology, Baylor 
Univ College of Medicine, Houston We have 
recently observed (Jour Pharmacol , 89 97, 1947) 
that the administration of non-toxic doses of 


digitalis to dogs results in prominent changes in 
the fluid comp irtnients of the bodj Further 
studies on the extra caidiac effects of digitalis 
have revealed that a considerable elevation in 
blood potassium occurs concomitant with the 
shift in body Hinds The magnitude of these 
various effects were as follows increase m “extra- 
cellular” fluid, S 20?o, decrease m plasma volume,. 
15-30^ (checked bj jilasma protein determina- 
tion), increase in blood potassium, 50-150% Tlio 
maximum changes occurred in 4-8 lirs The potas- 
sium changes seemed to persist longer than the 
effects on body fluids 

Action of peroxides on endameba histolytica- 
Edeu L Hxnsen and R ichael K Reed (intro- 
duced by Hamilton H Anderson) Diutston of 
Pharmacology and Experimental Therapeutics, 
University of California Medical School, San 
Francisco, California The requirement of E 
histolytica for a high reduction potential in its en- 
vironment is of interest and prompted the investi- 
gation of the action of peroxides as amebacidal 
agents The following compounds wore tested in 
liver proteose peptone medium (Parasitology, in 
press) , 48 hours exposure at 37°C 



Greatest dilution 
amebacidal 

Superoiol 

l/IOOO b> volume 

Tertiary but>l h>dropcroxidc 

1/50 000 


, Greatest concentration 


tested no effect on 


, ameba 

Tctra ethyl phoaphatet 

1/10 

Ure*i peroxide 

1/2500 

Sod pyrophoapliatc peroxide 

1/2500 


• Fungjodal actn)t> reported by Combes i State J 
Med 37 1927 1937) 

tPeroMdo imture not deSniteli proted 


The amebacidal activity of tertiary butyl hydro- 
peroxide IS believed to be due to its stability which 
is greater than that of the other peroxides tested 
This compound was given to naturally infected 
macaques at 100 mgm /kg daily for 10 days in 
gelatine capsules orally During an 11-16 day 
post-treatment period, the iron-hematoxylin 
stained cysts appeared unusually vacuolated, and 
the nuclei were fragmentary Ten days later the 
amebae regained their normal appearance Non- 
pathogemc amebae did not show morphologic 
changes The monkeys exlubited no apparent 
toxicity, either local or systemic 
Functional analysis of the chronic neurotoxic 
action of streptomycin Joseph E Hawkins, Jr 
and Walter J O’Shxxxx (by invitation) Merck 
Institute for Therapeutic Research, Rahway, New 
Jersey The earliest signs of cumulative mtoxica- 
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tion in cats receiving repeated doses of strepto- 
mycin subcutaneously are copious salivation and 
slight ataxia Salivation, which usually becomes 
established after several days, appears to involve 
a conditioned response Ataxia, at first confined to 
the hindlimbs, increases in seventj i\ ith continued 
dosing and is accompanied by a progressive loss of 
the nystagmus evoked by rotation, affecting first 
the post-rotational and later the per-rotational 
response (Fed Proc , 6 125, 1947) Similar cftccts 
have been produced nitli all salts of streptomycin 
tested, but the tune of onset may vary ^ith the 
purity of the preparation, of which the micro- 
biologically determined chemotherapeutic po- 
tency IS not necessarily a complete measure Thus 
when the hydrochloride (potency GG8 units per 
mg ) was administered to 4 cats in daily doses of 
100 mg base per kg body weight, 13 to 24 doses 
(mean 19) were given before symptoms appeared, 
w hile m 4 cats treated w ith equivalent doses of the 
crystalline calcium chloride complex (jiotciicy GS5 
units pel mg ) 32 to 51 doaes (mean 38) were re- 
quired When the drug is withdrawn, the ataxia 
and other manifestations of i estibular disturbance 
gradually disappear After a few months only a 
slight aw'kwardness remains, but little or no re- 
covery of nystagmus occurs in cases of severe loss 
Comparison with the results of labj nnthectomy 
suggests that impairment of peripheral vestibular 
mechamsms alone is insufficient to account for the 
neurotoxic effects Certain closelj related central 
vestibular, cerebellar and optomotor functions 
appear also to be affected by streptomycin 
Pharmacological actions of O-O-diethyl 0-p, 
lutrophenyl thiophosphafe Lloid W Hazleton 
and Emily Godfrey (by invitation) Hazleton 
Laboratories, Falls Church, 1 irginia This com- 
pound IS also know n as Thiophos 3422 Insecticide 
The most prominent actions ot diethyl p-nitro- 
phenyl thiophosphate are muscarinic, but these 
are not complete and there is evidence of nicotinic 
action as well In rabbits dermal application pro- 
duces diarrhea m lethal or nonlethal doses and 
there is some salivation IMjosis is not prominent 
following systenuc administration, but application 
to the eye produces hyperemia and maximal con- 
striction with return to normal overmght This 
action is not reversed by atropine but may be 
prevented by prior administration In the anesthe- 
tized dog mtravenous administration of diethyl 
p-nitrophenyl thiophosphate is followed in eight to 
ten nunutes by increased pulse pressure and de- 
creased cardiac rate, accompanied by decreased 
respiratory volume with little change in rate 
At the extreme, when respiration is limited to 
inspiratory spasm, both cardiac and respiratory 
effects may be almost completely relieved by 1 
mg /kg of atropine sulfate Atropine given prior 
to oral admimstration of diethyl p-nitrophenyl 


thiophosphato exerts an appreciable life saving 
effect in rats and mice Atropine docs not antag- 
onize the peripheral muscular spasms which ap 
pear to be nicotinic in nature 
The action of p-dimethylaminobenzenediazo 
sodium sulfonate on carbohydrate metabolism 
Roy G IlEitintvNN (by invitation) and Ken yeth 
P DuBoib Uniicrsilg of Chicago Tozicitg Labo- 
ratoiij and the Department of Pharmacology, Uni- 
versity of Chicago Read by title p-Dimethyl- 
aminobenzencdiazo sodium sulfonate (DAS) has 
been employed as a rodcnticidc in Germany This 
use together with the chemical similarity of D\S 
to the carcinogenic azo dyes stimulated our inter- 
est in the mechanism of action of this compound 
The approximate LD o of D VS to rats was 15 mg / 
kg Vftcr uniformly' lethal doses symptoms ap- 
peared III about 2 hours and consisted of depres 
Sion, ilacLidity , and terminal convulsions Vfter 
30 mg /kg of D VS intrapentoneally to rats, which 
resulted in death in 3 to 8 hours, a rise in blood 
glucose from an aierage normal value of 94 mg % 
to 172 rag 5o occurred m 3 hours followed by a 
decrease to 20 mg fo at the time of death Luer 
glycogen decreased from 2 14% toO 114%in5hours 
after 30 mg /kg of D VS The adnunistration of 
glucose preyented the terminal convulsions and 
insulin and adrenal-demedullation counteracted 
the hyperglycemia but did not prevent death 
D VS inhibited the oxidation of glucose by rat 
liver slices in vuo and in lUro A final concentra- 
tion of 1 X 10“^ M D VS produced 53% inhibition 
of the oxidation of glucose by liver slices and at 3 
hours after 30 mg /kg of D VS a 38% decrease m 
the oxy gen consumption of luer slices was noted 
Enzyme studies ha\e indicated that D-VS inhibits 
an oxidatu e enzy me other than succinic dehydro- 
genase, cytochrome oxidase, or malic dehydro- 
genase since no decrease in the activity of these 
enzymes was observed in luers from rats poisoned 
by 30 mg /kg of D VS 

The water-soluble B-glucoside of desoxycorti- 
coslerone acetate, its adrenal cortical activity in 
adrenalectomizcd dogs E Herrold (by muta- 
tion), H Hays (by invitation), G Holmquist 
(by invitation), B Richxrds (by invitation), E 
Oppevheimer Division of Pharmacology , Research 
Department, Ciba Pharmaceutical Products, Inc , 
Summit, New Jeisey Initial experiments have 
confirmed IMeier’s work (Meier, R , Gysel, H and 
Mueller, R , Schw'z med Wschr 74 93, 1944) on 
the doses of the B glucoside of Desoxycorticoster- 
one Acetate necessary (1) to maintain an adre- 
nalectomized dog, (2) to correct the syndrome of 
severe adrenal insufficiency On a molar basis, 1 6 
times as much glucoside as DCA in oil was required 
to maintain an adrenalectomizcd dog previously 
supported with DCA in oil, Meier reported that 
twice the dose of glucoside, on a molar basis, pro- 
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\ided iHaintenancc but that 1 5 times the dose of 
DC V m oil did not prevent slight sj niptoms of 
insuflicicncy In our o\-periincnts, the dogs uero 
first “normalized” after operation bj minimal 
doses of DCA in oil We found that 0 35 mg of 
DC ^ glucosidc/kg of body weight maintained tho 
animal, Meier reconmiends 0 4 to 0 6 mg Ag 
Sj mptonis of severe adrenal insufhcicncj appeared 
mtlim 21 to 72 hours after withdrawal of tho 
glucosido and once initiated, progressed with 
unique speed Meier has rccomnieuded from 16 to 
50 fold tho normal mamteiiaiice dose to correct 
severe adrenal insufficiency, and our e\pcriincnt3 
have confirmed this range Because the water- 
soluble B glucoside of DCA can be adnuuistered 
intravenously, its corrective action in severe 
adrenal insufficiency is rapid and dramatic 
The effects of 2,1 dmitrophenol and thiouracil 
on chronic methanol poisoning Ch vuijis H Hinb 
and Thom vs N vth vmel Burbridoe (by invita- 
tion) Dntsionof Pharmacology and Experimental 
Therapeutics, University of California Medical 
School, San Francisco Fifty rats of the Long- 
Evans strain were divided equally as to se\ and 
weight (average 225 gni ) into 5 groups Tho first 
group received methanol, the second, methanol 
jilus dimtrophenol , the third, methanol plus 
thiouracil, fourth, dimtrophenol, and tho fifth, 
thiouracil These were given for the life of the 
animal up to 120 days Seven per cent methanol, 
ingested as the only source of fluid, caused mortal- 
ity in all animals over a period of GO days The 
mean survival time was 43 days and the mean 
weight loss was 99 grams Smiultaneous ingestion 
of 0 4% of 2 ,4 dimtrophenol mcreased the mean 
survival time sigmficantly (76 days) in a second 
group of 10 rats but did not lower the mortality 
Use of 0 2% thiouracil further increased the 
survival time (87 days) and decreased the mortal- 
ity , 4 of 10 survived The w eight loss of the second 
group was greater and that of the third group less 
than noted in rats receiving methanol alone 
Alean survival tune was not affected (78 days) 
when 0 4% of 2 ,4 dimtrophenol w as ingested alone 
(group four), but was increased (120 days-to end 
of observation) with 0 2% thiouracil (group five) 
There was a steady weight gain in group fiv e for 
the first 100 days, after which weight loss occurred 
-All other groups showed an initial and progressive 
loss of weight Bile staimng of the liver, kidney, 
Spleen, gut, and occasionally of the heart and lung 
was noted at autopsy in all rats receiving methanol 
(in the first three groups) Staimng was most 
pronounced in those animals given methanol 
alone and least marked in those receiving thioura- 
cil plus methanol All groups which received 
methanol also showed an increased urine acidity 


(pH 1 0) and a slightly decreased visual perception 
of light 

The coiiiparaliie actniB of Some a substituted 
glycerol and glycidyl ethers Charles H Hinb 
and Herbert E Christensen (by invitation) 
Division of Pharmacology and Experimental 
Therapeutics, University of California Medical 
School, San Francisco, California The compara- 
tive toMcity of a senes of a substituted glycerol 
and gly'cidyl ethers has been determined in mice 
(30 animals for each agent) following oral and 
subcutaneous administration These compounds 
have a curare like action and produce loss of the 
righting reflex, muscular flaccidity and death 
through respiratory paralysis The glycidyl com- 
pounds are generally more potent than their 
corresponding glycerol derivative Replacement 
of the hy dro\y groups of the /3 and y carbons by 
one or more aliphatic groups decreased the po- 
tency Delayed death occurred mth most of the 
compounds follownng 24 hour exposure to the 
saturated vapors Percutaneous absorption caused 
death with only tho more toxic derivatives, such 
as glycidyl phenyl ether and glycidyl isopropyl 
ether There was no irritating effect following 
topical application of the aliphatic compounds 
but the aromatic derivatives produced irritation 
and a leathery induration in the unabraded shaved 
skin of albino rabbits The LDw for both species 
was within the same range for any one of the com- 
pounds tested Rabbits were slightly more re- 
sistant to oral admimstration Neck drop was 
elicited in this species as an early sign of muscular 
paralysis after safe as well as fatal doses 

Certain aspects of the acute toxicity of beryllium 
following intrapentoneal injection H uiold C 
Hodge (by invitation), Elliott A Matnard (by 
invitation), and WilliamL Downs (byinvitation) 
Introduced by Harvei B Haag Following 
intrapentoneal injection in rats and mice, the 
LD50 dose based on 24-hour mortalities was 
determined for various beryllium compounds A 
few rabbits and guinea pigs were also injected 
The soluble beryllium salts gave indication of 
toMcity of varying degree , the insoluble salts were 
practically non-to\ic Saline solutions were less 
toMc than aqueous solutions Young (weanling) 
rats and mice were more resistant to beryllium 
toxicity than were older animals 

Two new analgesics Helen L Holland (by 
invitation and E G Gross Department of Phar- 
macology , School oj Medicine, Iowa City, Iowa The 
Cis (Nu 1196) and Trans (Nu 1779) forms of 1,3- 
Dimethyl-4-phenyl-4-propionoNy piperidine hy- 
drochloride have been compared with morphine 
for analgesic potency in normal human subjects 
and in dogs, using the Wolff-Hardy technique 
The analgesic potency of the Cis form m dogs is 
slightly greater than morphine, while the Trans 
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■form IS about 4 to 5X o.s potent as morphine In 
man, the Cis form is somewhat less analgesic and 
the Trans form about equal m analgesia potency 
to morphine The duration of analgesia of the Cm 
form IS shoiter and that of the Trans form about 
the same as morphine Mild sedation is produced 
by the Cis form and rather marked sedation by 
the Trans form Untoward effects of the Cis form 
are relatively few, only slight dizziness, minor 
Itching and little or no nausea in doses up to 15 
mgs The Trans form produces marked dizziness, 
sweating, itching, nausea and vomiting arc fre- 
quent at the 10 and 15 mg level No significant 
alterations in blood pressure or pulse rates have 
been observed with either form No analgesic 
tolerance or alteration in R B C or W B C was 
observed in dogs receiving daily injections for 6 
■weeks 

A comparison of the toMcitj cf methadon and 
some related compounds Bj J \mes 0 Ilopri:. 
(by invitation) and Lloi d C Milleh From 
Biology Division, Slciling-Winihrop Research 
Institute, Rensselaer, N Y Acute toxicity studies 
in both mice and rats and subacute toxicity studies 
by subcutaneous administration to rats were made 
using aqueous solutions of the hydrochlorides of 
methadon, 6 dimethylamino-4,4-diphenyl 3-hept- 
anone, its levo isomer, the dl form of a structural 
isomer, 6 dimethylamino-4 ,4 diphenyl-5-methyl- 
3-hexanone (Win 1783), ethj 1-1-methyl- l-(m- 
hydroxyphenyl) - piperidine - 4 - carboxylato (Win 
771), and l-methyl-4-(3-hxdro\yphenyl)-4 pipen- 
dyl ethyl ketone (Win 1539) The following acute 
LDm values (mg per kg ) for mice were found 



^Intra\enous 

1 Subcutanc - 1 
ous 

1 

Oral 

methadon 

13 ±1 

IS ± 4 

141 ± 0 

Jcio-methadon 1 

13 ±1 

15 ± 3 

HI ±12 

Wm 1783 

22 ±2 

40 ± 5 

136 ± 8 

W m 771 

54 ±2 

332 ±59 

771 ±41 

11m 1539 

27 zh.6 

IS±5 j 

120 ±23 


The dose-mortality curves b> subcutaneous ad- 
ministration were less steep than by either the 
oral or intravenous routes for each compound ex- 
cept Win 1539 which showed flat curves by all 
three routes Thus doses of Win 1539 four times 
greater than those lethal to some mice failed to 
produce 100% mortality \lso this compound gave 
such erratic results by pai enteral administration 
that the apparently greater toxicity by the sub- 
cutaneous loute is insignificant Subacute toxicity 
determinations were made in rats by daily sub- 
cutaneous administration for three weeks The 
incidence of toxicological manifestations, parti- 
cularly the inhibition of gam in body weight in the 
methadon series, was least with Win 1783 and 
greatest with fero-methadon Win 1539 by this test 


was less to\ic than leva methadon, hut more to\ic 
than Win 1783 

Opposite effects in vitro and in vivo of a surface 
active agent on mjcobacterium tuberculosis 8 II 
IIoi’i Lu (by invitation), V V Cole, 11 R Hul 
nil u, ind II A Raiut (In invitation) Depts of 
Public IlcuUh, Pharmacology, and Microbiology, 
Indiana University School of Medicine, Indian- 
apolis, Ind The agent used, Igcpal, is described 
as a polycthj Icnc ilcohol condensate The growth 
of Mycobacteriiiin tuberculosis (1137 strain) was 
studied on Dubos' s>ntiict!c medium with and 
without albumin, and on beef infusion agar AVhen 
Igcpal was added to the media there was complete 
inhibition of growth with concentrations of 0 005 
per cent and above on Dubos' media and at 0 01 
per cent and above on beef infusion agar Guinea 
pigs were infected with human strains of tuber 
eulosis ind when more than half showed evidence 
of local involv'emcnt tiicj were placed on the 
experimental diet In a group oi lour receiving 0 5 
per cent Igcpal, ill were dead SO days later, 
whereas only one control w is dead The Igepal 
pigs all showed tuberculous involvement of the 
liver, while controls showed none The spleens 
were larger in the Igepal pigs and showed a more 
wadespread conglomerate ty pe of tuberculosis 
Tins experiment w as repeated w ith a more virulent 
strain of the tubercle bacillus and 0 1 per cent 
Igepal m the diet Eighty day s after being put on 
the diet 3 of 13 controls and 9 of 12 Igcpal pigs were 
dead Organs involved w ere about the same in the 
two groups There was no difference in spleen size 
but there was more of a conglomerate type of 
tuberculosis in the Igepal pigs The results with 
0 1 per cent Igepal were less marked than with 0 5 
per cent but in the same direction In vitro studies 
gave opposite results 

Procaine metabolism in dogs anesthetized by 
thiopental, ether and chloroform H R Holpieo, 
and V V Cole Dept of Biochemistry and Phar 
macology, Indiana Untiersily School of Medicine, 
Indianapolis, Ind Procaine HCl was given intra- 
venously at various constant rates to dogs under 
light anesthesia (plane 1) Dogs under sodium 
thiopental withstood considerably larger doses 
and lived longer than those under chloroform 
Dogs under chloroform were more resistant than 
those under ether At death the blood levels of 
procaine were approximately the same under 
thiopental as under chloroform but under ether 
they were about 60 per cent lower The brains o 
the dogs under thiopental had a higher concentra- 
tion of both procaine and p aminobenzoic aci 
than those under chloroform or ether The livers 
from thiopental dogs had a lower concentration o 
procaine but a higher concentration of P.VB-l than 
those from ether and chloroform dogs The same 
concentration of procaine w as found in the kidney s 
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of dogs uiulci tlnopont il ind chlorofoun but 
\ppto\im vtely 10 per oeut U sb v, \s found m the 
kidneis of (htsc dogs gi\en ctliei PVBV con- 
centration m the kidncjs uas gicatcst under 
tluopeutvl and least under ether V tunc factor 
uudoubtedlv pi aj ed a considci ible p irt in tho 
abo\c distribution Coiuorbion of procaino to 
P VB V nas most rapid under thiopental and slow- 
est under ether For any gi\ on dose of procaine the 
ratio of blood PAB V to that dose w as largest under 
t hiopent il vud smallest under ether Under all 
three lueatheticb the concentration of procaino 
was unifonnlj higher in the brims, livers and 
kidneys than m the blood Concentration of 
PAB V in livers ind kidnevs was higher than that 
in blood, while the conccntrition in the brains 
was relatively low 

Structural relationship to sjnipathobtic activitj 
of certain B-cWorethyl amines C incTO.N C Hunt 
(introduced by McKecn Cat tell) Department of 
Pharmacology, Cornell Unw Medical College and 
Sloan-Ketlermg InslUitU, New 5 orK, N Y 
B chlorethyl amines of the following structure 
R — N— CH CH Cl were tested for a protective 

/ 

R' 

effect against lethal doses of opinophraio (LD 
SO-100) in mice These compounds were injected 
subcutaneously (20 mg /kg ) 30 nunutes prior to 
the mtrapentoneal administration of epinephrine 
Effective protective agents were injected in pro- 
gressively smaller doses until 10% oi more animals 
died after epinephrine The following substitu- 
tions offered protection (minimum protective 
dose mg /kg in parenthesis) R and R' == benzyl 
(10,, p methovy benzyl (10), and ni mothylbenzyl 
(5), R,R' ==■ benzimidazoloraethjl, benzyl (10), 
a naphthyimethyi, ethyl (0 1), a naphthjlmethyl, 
B chlorethyl (0 5), benzyl, B-chloretliyl (0 5) 
Dimethyl B cblor, B phenylethjl amine was also 
effective (1 mgm /kgni ) whereas dibenzjl B chlor, 
B phenylethyl amine was inactive The following 
substitution on both benzyl groups of dibenzyl 
B chlorethyl amine (dibenaniine) abolished pro- 
tective activity p-isopropyl, o Cl, o methyl 
Substitution of p mtro, o Cl, and p Cl on benzyl 
bis(B chlorethyl) amine abolished activity As 
previously reported substitution of the phenyl 
group directly to the N lacks activ ity 7 -phenyl 
propyl bis(B chlorethyl) ainiiie is inactive Effec- 
tive protective compounds w ere tested on the blood 
pressure response (cat) to injected epinephrine 
and acetylcholine (atropinized animal) In all 
cases the pressor responses were abolished 
Benzyl bis(B chlorethyl) amine and a naphthyl 
methyl bis(B chlorethyl) amine also prevented the 
fall m blood pressure following injection of 
epinephrine or isuprel Sympatholytic activity 
appears to depend upon a pbeny 1 or naphthyl group 


attached to through 1 oi 2 c irbona, tho N being 
att iclied to i B chlorethyl and another alkyl or 
aryl group As reported b\ Loew ot al a bi phe- 
novycthjl deiivutivo is also active 

Sudden deaths during chloroform and cyclo- 
propane anaesthesia Duncin E Hutcheon (in- 
troduced bj G If IV Luc vs) Depailmcnt of 
Pharmacology, UmvcrsUy of Toronto Guinea pigs, 
cats and dogs have been used to investigate the 
mechanisnis causing suihlcn deaths under chloro- 
form ind cyclopropane Changes in the cardiac 
rate and rhy thm w ere observed during all stages of 
auicsthcsia and after the injection of small doses 
of epuiephnnc Under cliloroforin, 9 of 22 guinea 
pigs and 3 of 10 cats died abruptly as the result of 
ventricular fibrill ition following the injection of 
epinephrine, the same dose of epinephrine pro- 
duced no deaths in an equal number of animals 
All cats except those that died of ventricular 
fibrillation developed a transient tachycardia 
follow ing the cpinoplinno Five of 10 dogs under 
chloroform and 3 of 7 dogs under cyclopropane 
died of epinephrine induced ventricular fibrilla- 
tion Deaths occurred during light anaesthesia 
with chloroform and during deep anaesthesia with 
cyclopropane The same dose of epinephrine causes 
a reflex bradycardia in the normal unanaesthetized 
dog and under ether, so that chloroform and cyclo- 
propane alter the reaction of the heart to epi- 
nephrine Chloroform and cyclopropane may 
increase tho irritability of the my oeardium or may 
decrease reflex vagal activity In rats and rabbits 
ventricullar fibrillation could not be produced by 
epinephrine under either chloroform or cyclopro- 
pane 

The effect of curare on the esophagus of the dog 
K Hwvng (by invitation) and K R Unx v 
Depot tment of Pharmacology, XJ niverstly of Illinois 
College of Medicine, Chicago 13, Illinois The order 
in w Inch individual muscles are affected by curare 
appears to be a function of the phvsiologic char- 
acteristics of the respective muscle Reports in the 
literature regarding the effect of curare on the 
striated musculature of the esophagus are con- 
flicting The present work was designed to study 
the effect of d tubocuranne on the cervical and 
thoracic portions of the esophagus which, in the 
dog, receive separate motor innervation (Hwang, 
Grossman and Ivy , Fed Proc,6 133,1947) In dogs 
anesthetized with pentobarbital, contractions of 
the leg muscle and of the two portions of the 
esophagus were recorded Their respective motor 
nerves were stimulated with condenser discharges 
of various frequencies for specified periods of time 
Tetamc contractions of the esophagus were not 
sustained at stimulation rates of more than 50 per 
second On the other hand, the leg muscle showed 
well sustained tetanus on stimulation at rates of 
more than 100 per second Small amounts of 
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d-tubocuranne depressed the nia\imuni rate of 
stimuli which were capable of causing sustained 
tetanus of the muscle This effect occurred almost 
simultaneously in the leg muscle and in the differ- 
ent portions of the esophagus D-tubocurarme 
paralyzed skeletal muscle and both portions of the 
esophagus before arresting the contractions of 
the diaphragm Recovery of the diaphragm nas 
followed by recovery of the intercostal and other 
muscles However, the time for the full recovery 
of the esophagus uas four or five times longer 
than that of the diaphragm 
The baljet reaction and pharmacodynamic studies 
of diginin and gitogenin IlAnni K luAxroToand 
Frederick K Bell (introduced by John C 
Krantz, Jr ) Dcparlmenl of Pharmacology, 
School of Medicine, Univ of Maryland, Baltimore 
Recently a chemical method for the assay of 
digitalis preparations was described This method 
utilizes the Baljet reaction in which a red orange 
color is developed by the active glycosides which 
IS proportional to their cardiotonic activity 
Digimn, a glycoside isolated from digitalis pur- 
purea, was found to evJiibit a weak Baljet reaction 
and little cardiac action Gitogenin, a sapogenin, 
was found to be inactive on the heart and gave a 
negative Baljet test Since each of these sub- 
stances IS obtainable in significant yields along 
with the cardiotonic principles from digitohs 
purpurea, the importance of these properties with 
respect to the chemical assay is apparent 
Influence of some analgetics of obstetrical im- 
portance upon respiration of mature human pla- 
centa in vitro Hvl P J vmes and Ernest W 
PvGE (introduced by^ C H Hi\e) Diiisions of 
Obstetrics and Gynecology and of Pharmacology and 
Experimental Therapeutics, University of Cali- 
fornia Medical School, San Francisco (read by' 
title) Studies of the effects of various analgetic 
drugs upon the respiration of rat cerebral corte\ 
slices have been reported by Fuhrman and Field 
(J Pharmacol , 77 392, 1943) and by Elliott, 
Warrens and James (J Pharmacol , 91 9S, 194<) 
Inasmuch as the placenta is the only human tissue 
that may be conveniently studied in vitio, we 
wished to compare the influence of similar drugs 
upon this tissue For this purpose, we have 
selected those agents commonly used foi pain 
relief in labor The influence of merperidme 
(demerol), methadon (“ 10S20”), morphine, amytal 
and scopolamine upon the rate of oxygen consunip- 
tion of placental tissue was studied by the direct 
method of Warburg The fresh tissue w as prepared 
in the cold by teasing the villi apart with blunt 
dissection Approximately 200 mgm samples were 
suspended in modified Krebs-glucose-ringer-phos- 
phate solution The oxygen uptake was determined 
at 20-niinute intervals for 80 minutes before and 


after addition of the drug The results arc sum 
man zed below 


Drug 

Confcntra 

tion 

Max effect 
on QO 

Tune of 
max cffccl 

Demerol (mcrpcndinc) 

moles/lilcr 

0 0002 j 

0 OOOj 

0 001 

0 0075 

% oj control 
vdt le 

-10 

-27 

-t3 

-S3 

minute: 

20 

20 

20 

•10 

Methadon (10S20 ami 

0 00025 

• j -22 

oO 

donCf doIophiDo) 

0 OOOu 

-f33 

60 


0 001 

+12 

10 


0 002 

-03 

120 

Morphino 

0 0002 j 

0 CCj 

no effect 

Vmytal 

0 0001 

+1 

20 


0 0002 

-3 

60 


0 corns 

-31 

20 


0 0000 

-03 

60 


0 OOlS 

-97 

PO 

Scopolamine 

0 0<X)2a 

-11 

20 


0 OOo 

-21 

20 


0 02 

-50 

20 


Demerol, aniy tal and scopolamine appear to be 
true depressants, whereas morphine has little, if 
any, effect Methadon stimulated respiration in 
low concentrations, but depressed it at higher 
lev els Ml concentrations used are considerably in 
excess of therapeutic, and the results do not cor 
relate with effects ol the same drugs upon the 
intact fetus They do, however, correspond well 
with the above-mentioned studies on rat cerebral 
cortex 

Experimental bromism in man E M Jellixek 
Dept of Applied Physiology, Yale Unucisilg 
(introduced by C I Buss) In testing climcal 
reports on the occurrence of bromide psychosis 
at blood bromide levels ranging from 50 to 120 mg / 
100 cc , 78 psychologically normal persons and 60 
psy chotic patients were kept for several weeks at 
blood bromide levels around 200 mg /lOO cc 
Subjective and objective effects of the bromide 
administration were observed A psychological 
test battery' was employed to check on subjective 
reports The statistical analy'sis takes account of 
the practice factors involved in these tests and 
attempts to arrive at the net effect of the drug 
Even at fairly' high bromide levels the normal 
subjects did not show gross psychological or 
neurological effects but only manifestations of 
sedation The indications are that bromide psy- 
chosis at bromide levels reported m the clinical 
literature would occur largely in individuals with 
psychotic liabilities or at the onset of a psychosis 
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Comparatnc analgesic and toxic effects of the 
optical isomers of mctUddoii and isomcthadon 
EuzABbTii II jLNNt,x (bi invitation) and Carl 
C PiLiPFEU Dcparlmcnl of Pharmacology, Uni- 
itrstly of Illinois College of Medicine, Chicago 12 
Acute toMcity was determined bj intrapentoneal 
adiuinistration of these drugs using the albino 
mouse (Harlan strain, lS-2-1 Grams, both sexes) 
With both drugs the d optic il isomers were more 
convulsaut and produced a less marked Straub- 
tail phenomenon Analgesia was determined after 
subcutaneous administration in the guinea pig 
(method of Winder, Pfeifter and Maison) An 
abnormally low therapeutic index was derived as 
a ratio of the mouse LD-50 to the minimal anal- 
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gesic dose m the guinea pig From these data di 
Methadcm has a shghtlj higher therapeutic index 
which IS due entirely to a higher LD 50 Chronic 
toxicity studies in weanling rats (Sprague Daw lev 
strain, both sexes) were made using a dose one- 
thud that of the mouse LD 50 Injections were 
made subcutaneously daily for a period of file 
weeks These data indicate that judged by the 
criteria of mortality, weight loss, and blood 
changes, d Methadon is the least chronically toxic 
and d Isomethadon is the most chromcallv toxic, 
while the two I Isomers are intermediate The 
data further indicate the need for climcal studies 
on the pure 1 Isomethadon rather than the racenuc 
mixture 

The relationship of cholinesterase inhibiting 
activity to the acute toxicity of some organic phos- 
phorus compounds H Walter Joves, Jr (by 
mvitation), Bbrtbau J Meyer (by invitation) 
and Leonard Karel Toxicology Section, Medical 
Dioiston, Army Chemical Center, Hanjland The 
degree of in vitro inhibition of rat brain choline- 
sterase caused by 42 organic phosphorus com- 
pounds was compared wuth their acute (24 hour 
observation period) intrapentoneal toxicity to 
mice The 38 compounds which proved to be weak 
inhibitors of cholmesterase (50% inhibition caused 
by molar concentrations greater than 2 5 x lO"*) 
were also comparatively non toxic (LDm’s greater 
than 425 micromols/kg or 100 mg /kg ), and no 
correlation between cholinesterase inhibition and 
toxicity was observed in this group The remainmg 


four compounds were potent inhibitors of cholin- 
esterase These were (1) tetraethyl pyrophosphate, 
(2) di isopropyl lluorophosphato, (3) di-isopropyl 
chloiophosphate, and (4) diethyl p chlorobenzene 
plioaphonato Two other potent cholinesterase in- 
hibitors ( k) and (B) (commercial confidential) w ere 
also investigated The concentrations in which 
these six compounds caused 50% inhibition of 
cholmesterase activity and their LDio’s m micro - 
mols/kg and mg /kg aro presented in tabular 
form below 
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When the logs of these LD o's m micromols were 
plotted aginst the negative logs of the molar 
concentrations causing 50% inhibition, a straight 
line was obtained Thus the toxicity of these com- 
pounds appears to be a function of their potency 
as cholmesterase inhibitoTS 
Action of central nervous system depressants at 
different growth periods of salamander (Ambly- 
stoma punctatum) larvae Alex ander G Karcz- 
iLAR (by invitation) and Theodore Koppanyi 
Department of Pharmacology and Materia Medica, 
Georgetown University School of Medicine During 
the course of studies on the correlation of drug 
action aud differentiation of the nervous system of 
Anibly stoma punctatum, eight depressants were 
employ ed Larvae of different ages (from 10 to 33 
mm in length) were immersed in standard con- 
centrations of each of the depressants, and the 
anesthetic induction period (time in minutes 
elapsing between the immersion of larvae in 
solution aud the onset of full anesthesia) recorded 
aud plotted against larval lengths For paralde- 
hyde (1 200), ethyl alcohol (1 33), and tncain 
(MS 222, 1 7,500) the induction period was short- 
ened gradually irom a value of 40 to SO to about 
10 minutes, with a possible break in the curve 
occurring at larval length of 24 mm It decreased 
abruptly for sodium barbital (1 20), nembutal 
(1 2W), chloral hydrate (1 250) and chloretone 
(I 4,000), 12 mm long larvae requiring more than 
two hours for development of full anesthesia, 
while 33 mm long larvae were narcotized within 
from 5 to 10 minutes by chloretone and chloral 
hydrate and within 30 minutes by the two barbi- 
turates A possible break in the curve occurred at 
an earlv growth stage for chloretone, and at an 
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intermediate stage foi the barbiturates and chlor il 
hydrate Finally, a 1 1,000 solution of acetanilul 
anesthetized the larvae within G to 15 minutes 
irrespective of larval length Also, the minimnl 
effective concentration of acetanilul (1 1,500) did 
not vary within the range of the larv d age investi- 
gated, while the minimal effective concenti itioiis 
of other depressants studied became progre33ivcl> 
lower as the larval growth proceeded 
A potential rodenticide — “Fanyline” Llon viu) 
Karel Toxicology Section, Medical Diuibion, 
Aimy Chemical Cenlei , Maryland Subsequent to 
the report of Kalmbach in 194G on the effectiveness 
of sodium fluoroacetate, “lOSO”, as a rodenticide, 
attempts were made to find an equally effective 
vermimcide which was, unliUe “lOSO”, relatively 
water insoluble Potentially such a compound has 
been found in fluoroacetplieiiylhydrazide, here- 
after called “Fanyline” Oral to\icity was deter- 
mined in non fasted animals by administering 
suspensions of “Fanybne” in 2Q% gum acacia 
through an oesophageal catheter or, in cats and 
dogs, by feeding capsules Calculated median 
lethal doses w ere 9 1 mg /kg for male rats, 14 9 
mg /kg for female mice, and 7 2 mg /kg for 
pigeons, whereas the estimated LD^’s were 
slightly less than 1 3 mg /kg for rabbits, between 
0 65 and 1 0 for guinea pigs, greater than 0 25 and 
less than 0 5 for cats, and between 0 1 and 0 25 for 
dogs Mixtures of 1% and of 2% “Fanyline” in 
corn meal were highly acceptable to albino rats 
and mice, well-fed rats consuming poisoned meal 
even when presented to them side by side with 
their normal diet In acceptability tests, all of 32 
rats weighing 200 to 500 gms and 16 rats w eighing 
65 to 82 gms ate enough of the “Fanyline” to cause 
death Furthermore, despite the relative non- 
lethality of the compound for mice, of 100 animals 
comprising four equal groups exposed to 2% 
poisoned meal, 33 consumed lethal quantities 
without pre-baiting, while of the 67 survivors, 55 
consumed lethal doses after being pre-baitcd foi 
one week Toxicity and acceptability tests on wild 
Norway and Alexandrine rats are currently m 
progress in other laboratories 
Circulatory and adrenolytic actions of DHE and 
DHO Norman W Karr (introduced by Norman 
A David) Department of Phai macology, Um- 
veraity of Oregon Medical School, Portland, Oregon 
Several hydrogenated ergot alkaloids have been 
shown to be less toxic and stimulant to smooth 
muscle than their naturally occurring precursors, 
while retaining full or augmented potency as 
adienolytic agents (Rothlin, Bull Schweiz Akad 
Med Wiss , 2 249, 1947) We have compared di- 
hydroergotamine (DHE), dihydrodergocormne 
(DHO) and ergotamine (Gynergen, Sandoz) wntli 
regard to reversal or diminution of pressor le- 
sponse to injected epinephrine, and alteration 


piodiictd in the blood flow to a hind limb as 
measured with a bubble flowmeter (Soskinetal 
Am J Physiol , 108 107, 1931) Dogs were anco 
thctizcd with intravenous sodium pentobarbital 
oi with mtragastric urethane and ehlorobutanol 
Under the conditions of our experiment, ergota 
nunc has not consistently produced reversal or 
decrease in the pressor response to injected 
epinephrine, but in iboiit 50% of the experiments 
a dose of 0 1 mg per kg has significantly dimin 
islicd blood flow to the hind limb This dose pro- 
duces a marked rise in blood pressure, and fre 
queiitly respiratory irrest and death DHE and 
DHO in identical doses are well tolerated and 
without notable cffiets on blood pressure or 
respiration lollowing either dihvdrogenatcd 
alkaloid the pressor response to epinephrine is 
slight and truisient and usually followed by a 
more marked ind sustained fall in pressure 
Neither DUE nor DHO has produced significant 
alterations in blood flow to the hind limb 
Toxicity of intravenous ammonium salts Xoa- 
MvN W Kvrr ind Edw vrd L Hendricks (m 
trodiiced by Norman V D vvid) Department of 
Pharmacology, Oniicrsity of Oregon Medical 
School, Portland, Oregon Intravenous ammonium 
chloride has been reported to bo a valuable treat 
ment for alkalosis or certain types of oliguria, 
particularly where oral use of acidifying agents is 
precluded While reactions characterized by 
pallor, sweating, and retching have been observed 
even with low concentrations (Seheium, reported 
before Western Soc Clin Res, Nov 1947), search 
of the literature fails to reveal any systematic 
study' of the toxicity of intravenous ammonium 
compounds We have given ammonium chloride, 
carbonate, and bie irbonate to dogs by intrav enous 
infusion , and find that all produce the same ty pical 
chain of toxic signs The first is the appearance of 
occasional gasps, which become more frequent 
until the respiration consists only' of a series of 
jerking gasps, with intervemng periods of apnea 
Simultaueouslv the heirt rate becomes very slow, 
and often irregul ir I'lbrillary twitchings of the 
tongue appear, frequently followed by generalized 
fibrillations and tonic convulsions If administra- 
tion IS continued, death soon ensues This se- 
quence of toxic signs IS closely correlated with the 
rate of administration of the ammonium ion, re- 
gardless of the salt used It has appeared with 
rates as low as 0 105 milliequivalents per kg per 
minute, and a rate of 0 182 milliequivalents per 
kg per minute has produced toxic signs in 15 
minutes Clinically ammonium chloride Ins been 
used in 2% solution, at the rate of 500 ml per hour, 
which for a 70 kg man, amounts to 0 045 milh- 
equivalents per kg per minute Thus the safety 
margin for ammonium chloride given intra- 
venously in this concentration is quite narrow'. 
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ringing in IG of our exponmcnts fiom 2 29 to 4 37 
This suggests the importance of close supervision 
of the rite of mtnvonous infusion of aimuomum 
chloride, is double or treble the reconiniendcd rate 
might lead to serious toxic reactions 

Comparison of blood leicls of thiopental (pcnto- 
thal), 5-all)l-5-)l-nieth)lbutyl)-2-thiobarbituric 
acid (surital) and thiocthoni}! in the dog A R 
Kelli (by invitatioa), F E Suidejian and B J 
\daxis (by invitation) Dcpi, of Pharmacology, 
Umv of Michigan Using the Beckman spectro- 
photometer and a modification of the method of 
Jailer and Goldbaum, absorption and calibration 
curves and recoveries from plasma (96-100?o) were 
obtained for three thiobarbiturates, thiopental, 
5 - allyl - 5 - (1 - niethylbutv 1) - 2 - thiobarbitunc 
acid (Surital), and Tluoethaiiij 1 Preliminary 
experiments demonstrated tint withdrawal of 
blood from dogs in amounts up to SO cc did not 
sigmficantly alter plasma blanks It wras also 
found that incubation of thiopental in plasma for 

3 hours at 38°C resulted in no appreciable diminu- 
tion of recoverable drug Blood level curves were 
obtained on dogs injected intravenously with 
sodium thiopental (20 mg /kg , Mfo solution) and 
equimolar doses of Suntal and Thioetharayl 
The average duration of action and the blood level 
at the time of return of the righting reflex for each 
drug as follows thiopental, 54 min , 1 2 mg %, 
Surital, 94 nun , 0 SG mg % , Thioethamj 1, 11 nun , 
2 1 mg % A comparison of potency based on the 
above blood levels and using thiopental as a 
standard of 100%, indicates that Surital has a 
potency of 139% and Thioethamj 1, 37% The shape 
and slope of the blood level curves for all three 
drugs was sinular, indicating approximately equal 
rates of detoxication A peak of approximately 3 5 
mg % was reached within one minute after com- 
pletion of the injection, the lev el falling rapidly to 
2 5 mg % at 3-5 minutes At 20 nunutes it had 
reached 1 5 mg % and leveled off so that at one 
hour the level w as approximately 1 mg % and at 

4 hours 0 5 mg % 

The anticurare activitj of congo red and related 
Compounds CsvblesJ Kevsler (introduced by 
McICeen Cattell) Department of Pharmacology, 
Cornell University Medical College Congo red and 
related compounds have been found to possess 
prophylactic and therapeutic anticurare activity 
m the frog when pure d tubocurarine chloride 
(DTC) is the curarizmg agent Tw o pure ery thnna 
alkaloids, beta erythroidine (BK) and dihydro 
beta erythroidine (H BE) have also been studied 
In contrast to the anti DTC activity of congo 
red, no antagonism of the curarizmg action of the 
erythriaa alkaloids was observed Diisopropyl 
fluorophosphate was less effective against DTC 
than Congo red, but was as effective against BE as 
against DTC Congo red is a moderately potent 


cholinesterase inhibitor in vitro but its failure to 
protect against curanzation by the erythrina 
alkaloids as well as the lack of anti cholinesterase 
ictivitj of chlorazol fast pink (a related com- 
pound which possesses anti-DTC activity) indi- 
cates that the auti-DTC activity of congo red is 
not due chiefly to its anti cholinesterase activity 
Evidence has been obtained which supports the 
hypothesis that the anti-DTC activity of congo 
red and related compounds is due to a reaction 
occurring between DTC and the dyes Congo red 
and related compounds have been found to pre- 
vent the dialjsis of DTC through a cellophane 
membrane No such effect was noted with BE and 
H.BE Congo red and other sulfonic acid com- 
pounds form a precipitate with DTC but not with 
BE and H.BE The DTC congo red precipitate is 
soluble 111 excess congo red but not in excess DTC 
Methods for the evaluation of compounds with 
curare-hke action K K Kimura (by invitation) 
and K R Unnv Department of Pharmacology, 
University of Illinois College of Medicine, Chicago 
13, Illinois Curare like compounds produce, on 
iiitralymphatic injection ui frogs, progressive 
incoordination of spontaneous movements, loss of 
righting reflexes, and flaccid paralysis By com- 
paring the effects of indirect and direct stimula 
tion of the muscle, the site of action of the drug ran 
be verified with ease Effects on other tissue-- 
especially on the circulation, may be observed 
Reversibility of the paralysis is a further ii iica- 
tionof the selectivity of the action of thepirucular 
compound Reproducibility of the effects of 
paralyzing agents on the muscles of tl e neck of the 
rabbit (“head drop” method) depends on the 
speed of the intravenous injection and on the size 
of the animal The effects are usu illy not recorded 
objectively Marked relaxation of the abdominal 
muscles precedes that of the neck muscles The 
narrow margin between the “head drop” dose and 
the fatal dose too often results m the loss of ani- 
mals Intravenous injection in mice, likewise, 
produces head drop This method is more eco- 
nomical and allows the statistically valid deter- 
mination of the “head drop” dose on a uniform 
population By determining the LDjo under 
identical conditions, the margin between paralyz- 
ing and lethal doses can be accurately assessed 
Neither the rabbit nor the ipouse "head drop" 
method establishes the site of action of a drug 
Potential curare like compounds are, therefore, 
submitted to tests on frogs, before their effects are 
further studied on manunals 
The effect of pitressin on the hemodynamic re- 
sponses of epinephrine and N-isopropyl-nor- 
epmephnne Theodoke O King Department of 
Pharmacology, Georgetown University School of 
Medicine, Washington, D C In a senes of experi- 
ments on dogs, doses of epinephrine hj drochlonde 
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(0 25 cc and 0 5 cc of a 1 100,000 solution) and of 
N-isopropyl-nor-epmephnne (0 26 cc of a 1 100,- 
000 solution) w ere administered by vein before and 
after the administration of pitressin The pressor 
components of both drugs were potentiated by 
pitressin (see Table I), both as to height and 
duration The vasodepressor effect of N-isopropyl- 
nor epinephrine (^1024) Mas usually abolished or 


TABLE I 


Total doses 

Control 

1 Pitressin (total) 

1 0 S unit 

1 1 unit 

2 units 

Eplnephnno HCl, 

1 100,000 

0 25 CO 

0 60 cc 

+24(11) 

+20(5) 

+32(«) 

+34(«) 

+30(1) 

+37(*) 

+36(*) 

M024, 1 100,000 

0 25 cc j 

-23(1“) 

1 

-2(‘) j 

+1( ) 

+12(1) 


hemQdyiia.niio effects of epinephriao compouada before 
and after pitressin (nos in parentheses « nuraber of cxpcri 
ments} Plus indicates pressor, minus stsa depressor effects 


at least reduced by pitressin When the pitressin 
effects wore off, the injection of additional pitres- 
sin again produced enhancement of the effects of 
the epinephrine compounds In those esTieriments 
where pitressin failed to affect potentiation of 
epinephrine BP ele\ations or reversals ot the 
N-isopropyl-nor-epmephrine vasodepression, ad- 
mimstrations of 0 I mg ot erogotamme per Kg 
produced potentiation and reversal respectively 
It IS suggested that the administration of a non- 
specific vaso-constrictor by opposing the vaso- 
dilator component of the above drugs enhances 
the pressor action of these agents and that the 
potentiation of epinephrine by cocaine (^), ephed- 
rine or ergotamine is in part due to a non specific 
vaso constriction Additional factors, of course, 
cannot be excluded It may also be stated that m 
a statistically significant number of cases ergota- 
mine reversed the depressor action of N-isopropyl- 
nor epinephrine Mithout accelerating the heart 
rate during the period of the actual rise of blood 
pressure 

Further studies on synthetic analgesics \ C 
Kischhof The Division of Anestheswlogij, Uni- 
versity of Oiegon Medical School, Pot (land, Oregon 
Tmo of the drugs reported by the United States 
Techmeal Intelligence Team as synthesized by 
the I G Farbemndustne in addition to methadon 
have been given a limited clinical trial at the Uni- 
versity of Oregon Hospitals One of these, called 
by the Germans H 10582 (Formula I), Mas found to 
be rather inefficient in comparison with methadon 
Analgesia Mas noted in 50 mgm doses but side 
actions Mere too frequent to continue the study 
The other, 10720 (Formula II), called also Keto- 
Bemidone, in a very limited trial appeared to 
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merit further study since excellent analgesia was 
obtained Mith minimal side actions 
Comparison of anesthetic action of acetanilid, 
tncaine (MS-222) and aliphatic depressants 
TuEODOREKoi‘i>\Nviand VlewndeuG Karczilih 
(by invitation) Dept of Pharmacology and 
Materia Mcdica, Gcorgcloan UnnersUy School of 
Medicine The kinetics of action of depressants 
depends, m .\mbly stoma punctatum larvae, on the 
anesthetic and on the larval stage to the latter, 
acetanilid (Fed Proc,6 p 51),i3anotableevcep 
tion Its speed of induction of anesthesia (see 
above, this issue) and its minimal effective con 
centration (I 1,500) are independent of the larval 
stage Acetanilid action is reversible, the onset of 
action taking place Mat hiii 5 to 15 minutes, and the 
recovery’ — from 2 to 3 minutes Larvae, anesthe 
tized Mith acetanilid. Mere subjected to multiple 
convulsive doses of metrazol, atryebmne and 
prostigmme (o c ) Convulsions Mere absent, but 
denarcotization failed to occur Acetamlid also 
stopped convulsions already in evidence Sub 
anesthetic concentrations of acetamlid acted 
additively Math subanestbetic concentrations of 
MS-222, nembutal and chloretone Experiments 
in rabbits and dogs also indicate the C N S 
depressant action of acetamlid which is antag 
omzed by metrazol, conversely, acetamlid pre- 
v’cnts metrazol couv’ulsions Chloretone, tncaine, 
alcohol, and paraldehy de share m ith acetanilid the 
property of rapid rei ersibihty of their action On 
the other hand, the recovery'' time from chloral 
hy drate, nembutal and sodium barbital anesthesia 
IS more prolonged The ratio of recovery tunes for 
nembutal (1 hour) and for sodium barbital (4 
hours) IS comparable to that obtained m mammals 
Experimental evidence sIiom s that acetamlid is a 
general anesthetic requiring toxic doses for 
mammals but, for urodele larvae, concentrations 
below those of many aliphatic narcotics 




SOCIETY FOR PHAIUMACOLOGY AND EXPERIMENTAL THERAPEUTICS 235 


Anesthesia with Cyclobutane John C Khantz, 
Ju and C jEi.i.nFP C^uiu Department of Pharma- 
cology, Vmo of Maryland, School of Medicine, 
Baltimore The auoathetic properties of cyclo- 
butane were studied in dogs and monkeys The 
anesthetic syndrome produced by cyclobutano is 
comparable to that of cyclopropane However, 
cy clobutaue appears to be the more potent of the 
two gasos Blood pressure remains essentially un- 
changed, and the form and rhythm of the electro- 
cardiogram remain normal under cyclobutaue 
anesthesia Tiu, automatic tissue of the heart is 
sensitized to epinephrine when dogs and monkeys 
are anesthetized with cyclobutane The oil/water 
coefficient of cyclobutane is higher than that of 
Cl clopropaiio, which correlates with the higher 
anesthetic potency 

Action of cysteine and of dimercaptopropanol in 
heartfailure caused by sodium bismuth tartrate 
Orro Kbiiek and AnraED Firah Department of 
Pharmacology, Hanard Medical School In the 
isolated heart of the dog (heart lung preparation) 
sodium bismuth tartrate causes impairment of 
contractility and disturbance of rhythm Hearts, 
in apparently similar condition of work capacity 
(as revealed by competence test) prior to the 
administration of the bismuth compound, vary 
greatly iii sensitiiity Some hearts, especially 
those which have been exposed to other substances 
and have been in the experiment for sometime, 
may require as little as 25 mg of sodium bismuth 
tartrate to produce sex ere failure, whde in other 
hearts, especially in those freshly prepared, doses 
up to several grams may cause only moderate 
degrees of incompetence Under certain conditions 
cxsteinc hydrochloride and dimercaptopropanol 
are able to restore normal function of the heart 
The effect of cysteine is transient and the duration 
of action IS proportional to the dose If the first 
dose of the thiol compound is small in relation to 
the dose of sodium bismuth tartrate required to 
cause failure, no iinprovenieiit occurs, rather, 
contractility is further impaired, or the heart is 
thrown into a state of severe arrhy thmia or sudden 
stoppage of the heart is precipitated 
Vasomotor activity of NU-1683 and other drugs 
upon the rat meso-appendix Donxld C Kunze 
(by invitation), J Richxud R Bobb (by invita- 
tion) and Harold D Green Department of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine of Wal e F oresl College, Winston- 
Salem, North Carolina Various drugs have been 
tested on rats using essentially the technique of 
the /weifach and Chambers rat meso appendix 
test The substances were tested as follows 
Epinephrine w as applied to the exposed mesentery 
in such dilution as to give a minimal constrictor 
response in the small muscular vessels The drug to 


bo tested was then injected intravenously The 
reactivity to the topical epmephrino was again 
noted When tho test drug caused a higher concen- 
tration of epinephrine to bo required, the drug w as 
designated as a dilator, and when a lower concen- 
tration of epinephrine was required, the drug was 
considered to bo constrictor Epinephrine (0 3-0 7 
iiiicrogram/100 gm ) had a constrictor action of 
slight degree (2X) for a short time (15 min ) 
Ephcdrino (0 1 mgm/100 gin ) had a long lasting 
(40 mm ) constrictor action of small degree (2X) 
NU-1GS3(1 (m hydroxypheuyl) -N^-methyl eth- 
ylene diamine dihydrochloride, an experimental 
sympathomimetic compound), (Hoffmann-La 
Roche, Inc ) (0 1 mgm-100 gm ) showed a con- 
strictor action greater in degree than ephedrine 
(8X) but of the same duration With this drug, 
the largest venules in the field became congested 
and occasionally tho flow of blood completely 
stopped, to begin again after a short period of 
time The entire bed showed a visible slowing of 
flow, even without the application of epinephrine, 
most marked on the venous side Etamon (tetra- 
cthylanimomum chloride) (2 mgm/100 gm ) 
showed a slight (2X), transient (10 min ) dilator 
action Priscol (2 Benzyl 4,5 Imidazoline) (01 
nigm/100 gm ) showed a dilator action of con- 
siderable strength (20X) for about 25 minutes 
The penetration of lead through the skin of the 
rat Frieda M Kunze (by invitation) and Edwin 
P Laug Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington 25, D C In the past experiments de- 
signed to demonstrate whether lead penetrates the 
skin have been equivocal They were based chiefly 
on the attempt to show significant elevation of 
urinary lead following cutaneous exposure, but 
suffered either from lack of sensitivity or to tech- 
mcal difficulties m restricting lead intake to the 
cutaneous route A new method (Laug, et al , 
J Pharmacol and Exper Therap , 89 42, 1947) 
developed for the study of cutaneous penetration 
of mercury was applied to lead This method 
utilizes the storage of lead in the kidney as a 
measure of the percutaneous penetration oflead 
Rats were exposed to lead acetate, lead oleate, 
lead arsenate and lead tetraethyl either as aqueous 
or ointment preparations From 77 to 150 mg (on 
the basis of metallic lead) were inuncted into a 29 
(cm )- area of the skin of the back (8% of total 
body surface) The rats were wrapped in a special 
celluloid cuff which prevented oral contact \fter 
24 to 4S hours' exposure, the animals were sacri- 
ficed and the kidneys analy zed for lead Small but 
significant penetration of lead followed exposure 
to the acetate, oleate and arsenate Injury to the 
skin approximately tripled penetration Markedly 
greater penetration occurred with lead tetraethyl. 
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the animals frequently dying within 21 hours from 
a total dose of 0 1 ml 

The daily dose of (he mercurial diuretic and the 
maintenance dose to control congestive failure 
Nathaniel T Kivit (by invitation), WALcnn 
Modell, Lawrence W Hanlon (by invitation), 
Joseph G Benton (by invitation), Elaine W 
CoTLOVE (by invitation), Moiinis Peaulmutteu 
(by invitation), Sidnli jM Grbenbehg (by invi- 
tation), Milton L Kraxieu (by invitation), and 
Harrt Gold In the current methods for the 
treatment of congestive failure, the organic 
mercurial diuretics are used at infrequent inter- 
vals, rarely shorter than 3 or 1 days Indications 
that mercuhydrin is excreted in less than 24 hours 
led us to its daily administration in a regimen of 
treatment of patients with congestive failure The 
regimen consists of a diet containing 1 to 1 5 gm 
of salt, 2 quarts of water, 1 2 mg digitoxin at one 
time, followed by 0 2 mg daily, and a daily intra- 
muscular injection of 1 or 2 cc of mercuhydrin 
The results obtained with this regimen m 110 
hospital admissions with advanced congestive 
failure were compared with those in 502 similar 
admissions in 4 large hospitals, treated by the 
methods in current use, in wdiicli, among other 
differences, the mercurial is given at infrequent 
intervals The comparison showed that with the 
daily dose of the mercurial, congestive failure 
subsided completely in 90 instead of 50^ of cases 
in an average period of 6 days instead of 15 days, 
the mortality being 9 in place of 23^0 A chart of 
the daily weight shows when the patient attains 
the “cure” or “dry weight” (in 6 days) The “dry 
weight” IS maintained by prolonging inteivals in 
the maintenance plan, to prevent recurrences of 
failure, which constitute about 18% of hospital 
admissions for congestive failure by the current 
methods of treatment 

Pharmacological properties of trimeton, a new 
antihistaminic compound Annette LaBelle and 
Richard Tislow' (introduced by 0 Krayer) 
Biological Research Laboralones, Sekenng Corpo- 
ration, Bloomfield, New Jersey Trimeton 
(7 - Phenyl - 7 - (2 - pyndyl) - N,N - dimethyl- 
propylamine) prepared by Drs Speiber, Papa and 
Schw'enk m the Chemical Research Division was 
studied for its potency, toxicity and other pharma- 
cological properties It prevented the lethal effect 
in guinea pigs of 1 1 mgm/kg intravenous hista- 
mine dihydrochloride The effective dose 50 per os 
W'as approximately 2 mgm/kg , and subcu- 
taneously 0 1 mgm/kg The protection afforded by 
51 mgm/kg orally lasted from S to 16 hours 
110 mgm/kg orally, or 1 6 mgm/kg subcuta- 
neously protected guinea pigs for over 2 hours in a 
histamine aerosol mist in which the contiol ani- 
mals died within 5 nunutes 24 mgm/kg pei os 
protected guinea pigs sensitized with species- 


diffcient sera from anaphylactic death Acute 
toxicity tests performed 111 mice, rats, guinea pigs 
and dogs by various routes compared favorably 
with other antiliistaminic drugs in use Examina 
tioii of the blood and the organs of immature rata 
fed 25 mgm/kg daily for 1 weeks did not reveal 
any difference between treated and control am 
mals 111 blood pressure experiments in doga, 
Trimeton inhibited the depressor effect of hiata 
mine and potentiated the pressor effect of epi 
iicphnne It had less spasmolytic activity than 
diphenhydramine hydrochloride as determined by 
the concentration effective in vitro in relaxing 
rabbits’ intestine contracted with BaCl. or doryl 
Trimeton did not have any antipyretic action aa 
measured by 1 modification of the Barbour 
method Solutions of Trimeton w ere less irritating 
to the rabbit eye and less anaesthetic to the guinea 
pig cornea than diphenhydramine hydrochloride 
Preliminary studies in the toxicity of beryllmm 
the effect of intratracheal injections in experi 
mental animals Cii hills W LaBelle (by invi 
tatioii) and M uith v Reid Cucci (by invitation) 
(Introduced by II irvcy B Haag) With beryllium 
and its compounds are introduced into the lungs of 
rats via the trachea, the MLD for metallic duat 
and the insoluble compounds— oxide, carbonate, 
and carbide— arc all greater than 200 mg of ma 
tonal per kilogram of body weight The MLD of 
the soluble eompounds, berj Ilium fluoride, sulfate, 
and oxyfluoride, was 15, 10, and 2 mg of salt per 
kilogram of body weight Evidence is presented 
tending to show that the acute deaths result from 
a direct interference with lung function rather 
than a specific toxic effect of beryllium The in 
soluble materials, while failing to show an} 
distinct toxic effects of an acute nature, never 
thcless lead to a more chronic type of damage 
resulting m a high rate of mortality after 100 to 
250 days Death is preceded by a series of in 
flanmiatory and necrotic changes in the lung, while 
changes in growth rate and increases m the 
polymorphonuclear leukocytes of the blood seem 
to offer the gieatcst aid in judging the progress of 
the reaction in intact animals The pathological 
picture at death is not identical w ith that seen m 
man, and a senes of concomitant exposures to 
debilitating agents such as nuld infection, heat, 
and cold, has failed to alter the character or 
progress of the response 

Analysis of dust and fume hazards in a beryllium 
plant SiDNEx Lvsein (by invitation), Robert 
A N Turner (by invitation), and Herbert E 
Stokinger (by invitation) (Introduced by 
Harvey B Haag) k survey has been made of the 
industrial health conditions of a plant engaged m 
the manufacture of beryllium metal and alloys 
The survey included an analysis of the dust am 
fume concentiations of the plant and a correlation 
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o£ tlieao resultb witli i paat mecliLul hiatoiy of 
bcrj Ilium poisoning The medic il history of the 
pUnt from 1043 to lOibshoned 136 cases of toxicity 
attributed to bcrj Ilium compounds C ises, for tho 
most part, were confined to the prepaiatiou of tho 
sulfate, the fluoride, the metal and the beryllium 
copper alloy Typical sjmptoms are described 
Dermatitis and skin ulcers accounted for 50% of all 
cases Vmong the respiratory manifestations, 
chemical pneumomtis represented tho severest 
form of the toxic sjmptoms, several deaths were 
reported m 1943 The general history showed a 
shift in case frequency anaj^ from the sulfate and 
berj Ilium alloy processes following improved 
workingconditioiis at these sites Vt the beryllium 
fluoride and metal areas, frequencies increased, 
reaching the greatest proportions in 1946 Tho 
safetj index ranged from 63 5 to 23S 1 per million 
man hours of exposure Vcceptable normal plant 
practice is 4 The amount of atmospheric con- 
taminants in selected areas was sampled for con- 
centration and particle size, the selection being 
based on past medical history of hazard or on 
obvious contamination at the time of the survey 
Sampling equipment consisted of a Modified 
Cascade Impactor, Filter Paper Dust Sampler, 
and a M S A Midget Inipinger Near tho fluoride 
furnace, fluoride concentrations — 1000 fold that of 
beryllium— suggested a fluoride hazard in itself 
Beryllium concentrations during operation aver- 
aged 0 065 m/mg’ with a particle size of 2 40 
microns (mass median) During operation of the 
beryllium metal furnace, borj Ilium concentrations 
varied from 1 4 to 4 7 mg/np Fluoride samples 
were in the order of 1 7 mg/m’ and the miss 
median particle size averaged 0 SO 
Near the rotary kiln drier the beryllium dust 
concentrations varied from 0 050 to 0 53 mg/m’ 
fluoride concentrations w ere of the same order of 
magnitude The particle sizes, however, were quite 
large, ranging up to mass medians of 10 micra 
Several beryllium ores contained radioactive 
impurities One lot was found to contain uranium 
concentrations up to i% and thorium to 0 4% The 
question of complicity of radioactive materials in 
beryllium toxicitj is raised 
Tissue distribution of a toxicant following oral 
Ingestion of benzene hexachlonde by rats Edwin 
P Labg Division of Pharmacology, Food and 
Drug Administration, Federal Security Agency, 
Washington 2S, D C A biological assay method 
(Laug, J Pharmacol and Exper Therap 86 324, 
1946) using the toxic response of the house fly has 
been applied to the determination of a toxicant in 
the tissues of rats exposed to gamma isomer of 
benzene hexachlonde Tests with the other 
isomers of benzene hexachlonde, as well as the 
tnchioro, heptachloro and octachloro derivatives, 
have shown that these compounds are only 1/100 


as toxic as the gamma isomer The latter is so toxic 
that 2 micrograms will kill 90 out of 100 flies within 
24 hours The toxic response to the gaimua isomer 
13 characteristic, when tho insects arc exposed to 
tissue extracts from animals poisoned with the 
gamma isomer thoir reaction is indistinguishable 
from that caused by the pure isomer Therefore, it 
may be tentatively assumed that the toxicant in 
the tissues is tho gamma isomer Analyses of blood, 
liver, spleen, adrenal, muscle, brain, kidney and 
fat from rats which consumed diets containing 
500 ppm of the ganmia isomer showed the 
presened of toxicant, the largest quantities (100 to 
200 ppm) occurring in kidney and fat After one 
mouth feeding w ith benzene hexachlonde the rats 
showed as much toxicant in their tissues as after 
four months Detectable storage in liver, kidney 
and fat occurred even on diets containing 20 p p m 
On the 500 ppm diet approximately 1% of the 
injected benzene hexachlonde appears as the 
toucant m the urine, and only traces in the feces 
Molecular architecture of cells C D Leake 
[/nw of Texas Medical Branch, Galveston Clark 
emphasized over a decade ago that the funda- 
mental units m pharmacological activity are 
molecules of drugs and cells of living things 
Drug action, however, is at a molecular level, and 
involves relations between molecules of the drug 
and molecules of the cell receptors Thus, investi- 
gation of the molecular architecture of cells, in- 
cluding the organization of the various cell inter- 
faces, becomes prerequisite to further clarification 
of the mechanism of drug action Such study re- 
veals the significance of short range (Van der 
AVaals) polar association forces in drug receptor 
relationships The chief chemical factors involved 
are hydrocarbon, polar, and ionic groups, with 
spacing and stereochemical factors determining 
the resulting forces of association These forces 
vary in geometrical and inverse proportion to the 
distances between relevant groups, suggesting the 
sensitiveness of the association forces to the 
orientation of the molecules concerned Slight 
changes m spacing, dipole charge, or ionization 
may for or split an association complex, thus 
accounting for high specificity and rapid enzyme 
reversibility Competition between related chemi- 
cals in regard to receptor complexes m cell inter- 
faces or other molecularly orgamzed cellular 
structures results in mass law equilibria The 
approach to pharmacological problems through a 
study of molecular architecture of cells and re- 
ceptor complexes permits an attempt to apply 
quantum theory to pharmacological mechanisms, 
as has already been shown to be so promising in 
connection with various mutafacient agents 
Studies on the relationship between chemical 
constitution and analgesic activity Robert 4 
Lehxian, Herbert S Kuppekman (by invitation) 
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and Joy PHiLLirs (by invitation) Deparhncnl of 
Therapcuttcs, New York Univcratltj College of 
Medicine, New York A program for testing syn- 
thetic orgamc compounds for analgesic activity has 
been set up using a modification of the rat tad 
method (See, Hardy, WollT and Goodell, J Clin 
Invest , 19, 649 (1040) dad D’Amour and Smith, 
J Pharmacol , 72, 74 (1941)) The present tech- 
nique consists of stimulation of the tip of the tad 
of the rat with a light beam of constant intensity 
and duration It will be shown that under these 
conditions a linear relationship exists between the 
logarithm of the dose and the probit of the per- 
centage of a group of animals fading to respond to 
the stimulus The procedure used in rapidlj 
screening a large number of compounds will be 
described in detail and results w ill be given for the 
several scries listed below From these data an 
attempt will be made to point out those structuril 
features which appear to contribute to or arc asso- 
ciated with analgesic activitj 

NR 

I 

CsH^CHOHCHCdHs 

Where R is a short chain acyclic group This senes 
has been found to possess little or no activitv 

Ri 

1 

CeHsCOCHRj 

Where Ri and Rj are usually heterocyclic groups 
R- 
I 

RiCOHCH CHgR, 

Wheie Rj is usually an aryl, Rg short chain alkyl 
and Rg a heteiocyclic group 

RiCOCH.CH.Rg 

Where Ri is aryl or substituted aryl and Rg is 
usually a heterocyclic group 

RiX<^^ ^ ^ NRg 

Wheie Ri and Rg include hydrogen, alkyl, aryl, 
aralkyl and lieterocvclic groups This series lias 
been conspicuous in that marked activity is show ii 
by many of its members 

Low toxicity and high therapeutic efficacy of 
combined sulfonamides David Lehr Depl of 
Pharmacology, New York Medical College, Floiier 
and Fifth Ivenuc Hospitals, New York City 
Sevcial sulfonamides, even if closely related, could 
be dissolved simultaneously to the full extent of 
their separate saturation levels without the occur- 
lence of piecipitation In the experimental animal 
the toxicity of the combinations sulfathiazolc 
(ST)-sulfadiazine(SD),SD-sulfameiazine (SMD), 
SD-sulfapyridine(SP), SD-ST SMD, SD ST SP, 


SD SMD sulfapyrazinc, and SD-SMD sulfacel 
timide, was found to be strikingly low as con 
trasted to the high mortality from comparable 
dosages of any one of the Ni-heterocyclic deriva 
tives (D Lehr, Brit Med J , in press) Combina 
tions of three sulfonamides were significantly less 
toxic than combinations of two Evidence derived 
from post mortem examinations and from chemical 
analyses of the blood, kidneys, and urine, proved 
tliat the low toxicity of sulfonamide combinations 
was due to the absence of crystalline deposition in 
the urinary tract (D Lehr, Proc Soc Exper Biol 
A Med 61 393,1917) The antibacterial effect of 
combined sulfonamides, tested in vitro, was easen 
tially' additive In some instances, combinations 
proved distinctly more active than one or several 
of their individual comjionents at equal concentra 
tions More than 900 unselected patients of all age 
groups, with acute systemic infections w ere treated 
w ith equal partial amounts of &D and ST or SD and 
SMD using the routine oral dosage In infants and 
small children the latter combination was injected 
also subcutaneously Therapeutic results were 
uniformly s^itisfactory and conspicuous in manv 
instances bceiuse of the speed of improvement or 
cure Effective blood lev els of sulfonamide and high 
drug concentrations m the urine were readily inain- 
t lined Despite the intentional omission of alkali- 
zation, crystalluria was infrequent and no signs of 
ren il irritation were entountored Clinical studies 
with mixtures of three sulfonanudcs, as yet inconi 
plete, indicate tliat the danger of concrement for 
niation in the urinary tract can be entirely elim 
mated by combiiulion therapy Hency , mixtures 
of partial dosages should replace the use of single 
sulfonamides in systemic therapy, since mixtures 
combine a high bictenostatic activity with a 
minimal renal toxicitv 

Studies on the toxicity and pharmacology of 
some synthetic antispasmodics David Lehr 
Dept of Pharmacology, \ civ 1 ork Medical College, 
Flower and I'lflh Aicnuc Hospitals, New lork 
City The oral toxicity of di-(tributylcthylaniine) 
/9-naphthol-3,6 disulfoiute (&i), tnbutylacetani- 

ide (S ), di-(tributy Icarbinamiiic) (S-naphtliol 

3,6 disulfoiute (S^), tributyl ethyl nicotanude- 
(Ssi) , 0 diethy Liiiiiiioethy 1-N -tributy Icarb iniate 
(Sjo) and its hy drochloiide (Seo), was studied m 
albino rats, partly also in mice and rabbits The 
pharmacological action of these compounds with 
particulai reference to antispasmodic activity was 
evaluated on the gut (lat, rabbit), on the uterus 
(rat, cat), on the rabbit eye, and the frog heart 
The vascular response was tested by perfusion of 
the flog hind legs and the isolated rabbit ear, as 
well as by the effect on the blood pressure of intact 
cats and rabbits Comparison was made with papav- 
ei me and atropine as standards for musculotropic 
and neuiotropic spasinolysis, and in addition with 
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sjntropan, trasicntin, and profcnil Sjo "is found 
to be the moat toMc compound, follow ed by Sjo and 
Sj wbicb w ere about half as toxic, and Si w hioli had 
one third the acute toxicitj of Sia Sa and Ssi were 
of such low toxicity that despite excessive dosages 
(15 ind 10 gm /kg ), a M L D could not be ob- 
tained The pliarmacologieal cialuation proved 
that all “S” compounds were essentially musculo- 
tropic antispasmodics In the intcusitj of this 
effect Sji equalled papaverine, Si was twice as 
strong, Si and Ss four times, and fiualli Sjo md 
Sso about 5 times as strong The latter two com- 
pounds produced irrcxcrsible changes on the iso- 
lated gut and frog heart Ssi caused slight stimula- 
tion of the frog heart and potentiation of acetyl- 
choline action, whereas all other compounds in- 
duced onlj depression S and Sji effected a brief 
blood pressure rise and stiiiiulation of respiration 
The other 4 compounds low ered the blood pressure 
None of these drugs had any action on the ins by 
local application, but all caused irritation of the 
conjunctiva which was least marked from Sji 
Inffuence of amidone, morphine and str) chine 
on the Straub-tail-test of white mice 
LEiMDOKFEa Department oj Pharmacology, Unt~ 
icrsiiy of Illinois, College of 'Medicine, Chicago 
Vfter tbe intrapentoneal injection of 0 1 cc of 
aimdone HCl (1% solution), but regularlj after the 
injection of 0 2 cc , the tail was charaoteristicallj 
eleaated This phenomenon was more quick! j 
produced and more pronounced bj soft stroking 
along the spinal column m the thoracic region after 
the injection Similar responses were obsened 
after the subcutaneous mjectiou of 1 nigiii mor- 
phine sulfate or after the subcutaneous injection 
of 0 15 cc strychnine sulfate (1 1000) lu further 
experiments it was found that strong pressure ap- 
plied to the lumbo dorsal region of the spinal 
column might elicit elevation of the normal mouse 
tail without any injection To elucidate further 
the site of origin, the spinal cord was dissected in 
the mid-thoracic region under light ether anes- 
thesia , several hours later, amidone HCl , morphine 
sulfate and strychnine sulfate in the previous doses 
were injected, using the same route of administra- 
tion Whereas amidone HCl and morphine sulfate 
did not induce any tail reaction under these con- 
ditions, the injection of strychnine sulfate still 
ehcited elevation of the tail, sometimes in connec 
tion with general tetanic convulsions , sometimes 
only the elevation of the tail took place Further, 
after decerebratioa of mice, general decerebrate 
rigidity with convulsions and elexation of the tail 
were seen similar to that after amidone-HCl, 
morphine sulfate or strychnine injections The 
elevation of the tail of white nuce seems to be a 
normal reflex phenomenon, perhaps originated in 
the spinal cord The development of this reaction 
seems to be facilitated either by increased activity 


along tbe cerebrospinal pathways (due to amidone 
or morphine) or by increased excitability of the 
spinal cord (duo to strychnine) 

The use of natural and synthetic fat emqfsions 
for intraienous feeding Ha.urv H LeVeejj 
(introduced by Frank Co Tui) Depot tment of 
Surgery, New York University CoUege of Medicine 
V safe, metabolizable solution of fat for intravenous 
use would be significantly valuable in clinical 
nutrition In preparing emulsions for intravenous 
use, extremely small particle sues are essential 
to prevent fat embolization and to stabilize the 
emulsions Since it is impossible to make emulsions 
of natural fats w ith satisfactorily small particle size 
by mechanical methods, emulsifying agents must 
be added to low er the surface tension between the 
fatty' and the aqueous phases However, fat films 
arc an integral part of the coll membrane and since 
the emulsify mg agents tend to make the fat film 
soluble, they disrupt cell and capillary membranes 
E\en non toxic emulsifying agents, used hereto- 
fore, produce hemolysis of red cells and increased 
capillary permeability The latter is especially 
noticeable as pulmonary edema Death ensues from 
the sudden dex elopment of a shook like state char- 
acterized by a rapidly falling blood pressure For 
these reasons, it would seem impossible to prepare 
satisfactory emulsions of natural fats Synthetic 
fats will form stable emulsions of extremely small 
particle size without emulsifying agents The syn- 
thetic fats under in\ estigation by the author in- 
clude the esters of the higher fatty acids with 
sugars and polyhydric alcohols, the very short 
cliaiu fatty acids and their esters, and the dicar- 
boxxlic fatty acids The intravenous use of some 
of these synthetic fats is discussed 
The physiological disposition of procaine in 
man Philip k Liep (by invitation), Raxmond 
Poet (by invitation) and Bernard B Brodie 
Departments of -incsthesiology and Biochemistry, 
\cw 1 ork L nnersily College of Medicine, and New 
York Lmicrsi'y Research Service, Goldwater 
Memorial Hospital, \ \ , N Y Procaine has 
recently been administered intravenously to re- 
lieve jiam and to remedy spontaneous cardiac ar- 
ihythmias caused by cyclopropane The fate of 
Procaine in man was studied for information con- 
cerning the mechanism of these actions 
Procaine hydrochloride was given intravenously 
to various subjects Procaine, diethylamvnoethanol 
and p aminobenzoic acid w ere identified in the 
urine These substances were then estimated in 
urine and plasma Urinary excretion accounts for 
about one per cent of administered procaine 
Therefore, the largest fraction of procaine under- 
goes metabolic alteration P aminobenzoic acid 
(and derivatives) excreted is equivalent to about 
SO per cent of procaine Diethylaminocthanol 
excreted is equivalent to about 25 per cent of 
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administered procaine When dicthylannnoctlmiiol 
IS administered intravenously only about 25 
per cent is recovei ed in the urine The nature of the 
metabolic alteration of dicthylamiiiocthanol has 
not been established Piocaine disappears rapidly 
from plasma, oilly traces being found even during 
injection Appreciable conceutiatioiis of diethyl i- 
minoethanol and p aminobenzoic acid arc found 
These results indicate that procaine rapidly hydro- 
lyzes til VIVO to p aminobenzoic acid and diethyl- 
aminoethanol Procaine also hydrolyzes rapidly 
in human plasma in vitro The rapidity with which 
procaine disappears from the bodj and the relative 
persistence of diethylaminoethanol suggest the 
possibility that the latter may be the active agent 
Preliminary experiments show that dicthj lamino- 
ethanol is much less toxic than Procaine and may bo 
administered orally in lelatively large doses It is 
being tested for its analgesic properties and for its 
effect on the heart arrj thmias of cj'clopropanc 
anesthesia 

Absorption of salicylates from intestinal loops 
in the dog E William Ligox, Jn (by invitatioh), 
Robert A Maddin (by invitation) Paul L 
Davis (by invitation) and P vul K Smith From 
the Department of Pharmacology, The George 
Washington University School of Medicine, IFas/i- 
ington, D C It has been reported that sodium 
bicarbonate increases the rate of absorption of 
concurrently ingested salicj latcs In this study of 
salicylate absorption, to eliminate the hastening 
effect of alhali on gastric evacuation and more 
accurately control the pH of the gut contents, 
trained unanesthetized Thiry'-Vella jejunal loop 
dogs were employed Solutions containing 200 
mgm per cent salicylic acid were made isotonic 
b\ adding sodium chloride and/or sodium bicar- 
bonate (pH 2 5 to 7 8) and passed through the gut 
loops at about 300 cc per hour Plasma and urine 
content of salicylate wore determined spectro- 
photometrically at two hours Fifty one experi- 
ments on three dogs show ed bettei correlation of 
plasma level with the pH of the outflowing per- 
fusate than with the lower pH of the inflowing 
solution IVIaximum plasma levels of approximately 
10 mgm per cent were obtained at outflow pH 5 0 
to 5 8, with values decreasing to approximately 4 
mgm per cent at either extreme Urine content of 
salicylate was an insignificant correction factoi 
in effect of pH on rate of absorption It has been 
shown that acetylsalicy he acid injected intra- 
venously in the dog is rapidly hydrolyzed Ex- 
periments were designed to demonstrate whether 
or not acetylsalieylic acid is hydrolyzed prior to 
absorption, using aspirin solutions in the same dogs 
in a siimlar manner No greater concentration of 
free salicylate was found in this perfusate (pH 
5 4) than in control solutions, suggesting that 
aspirin is hydrolyzed aftei absorption 


The toxicity of some surface active agents on 
the frog heart Aiium G Lisi, (introduced b\ 
CiiARii s M GiiumiO Department of Pharmaco 
logy, Jijfcrson Medical College, Philadelphia, Pa 
In an effort to determine the possible effect of 
residues left on glassware cleaned with the aid of 
the newer surface active agents, a study was made 
of the action of eertaiii commereial preparations 
on the excised, perfused frog heart An all glass 
cannula was used which has a side arm for mam 
t lining i constant level of solution The following 
prep nations w ere employ ed sodium lauryl sulfate 
(Du Font’s "sodium ‘loroF sulfate FT"), a poly 
incrized ethylene oxide condensation product 
(Igepal CA Extra, an aryl alkyl sulfonate (\ac- 
coiiol NRSF) and i sorbitan monoolcate poly 
oxyalkalene derivative (Tween SO) The most 
useful criterion was found to be the obsenation 
of a minimal decrease in the height of contraction 
as recorded on a kymograph Ringer’s solution was 
perfused through the he irt during control periods 
and between applications of the surface active 
agent Appropriately diluted solutions of the test 
substances in Ringer’s solution were applied to the 
heart for six minute periods The inhibition re 
garded as "minimal" was such tliat it could be 
readily' seen by comparison with the preceding and 
following control periods Coneentrations of solu 
tion could only bo recorded in terms of per cent 
since the materials tested are not pure compounds 
In general terms, the surface aetivc agents tested 
were toxic in the ringe of 0 0005% - 0 005% solu 
tions For comparison, potassium dichromatc was 
tried and its comparable toxiciU w as around 0 01% 
-0 02 % 

A simplified method of evaluating dose-effect 
experiments J T Litchfield, Jr and F Wil 
coxox (by invitation) Chemotherapy Diiisioii, 
Stamford Research Laboi atones, American Cyana- 
mid Company, Stamford, Connecticut By means of 
tables and nomographs to be presented, an approx 
imate solution of dose effect curves can be made 
quickly and easily by the use of a slide rule and 
logarithmic probability paper No elaborate com- 
putation and no use of logarithms or probits is 
required The method includes a test of the good 
ness of fit of the line to the data by means of a 
(Chi): test, as well as the estimate of the median 
effective dose (E D so) and its 19/20 fiducial limits 
The method makes possible also the estimation of 
the 19/20 fiducial limits of S Since S w ith its limits 
IS a function of the slope constant (b ) and its stand- 
ard error, the degree of parallelism between two 
assays can be tested If the curves of tw o assay s are 
parallel w'lthin the linuts of error, the ratio of 
potency may be computed and the 19/20 fiducial 
limits established 

Anticonvulsant actions of tnmethadione-pheno- 

barbital and trimethadione-diphenylhydantoin 
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combinations S Lotwi Deparlmcnt of Phar- 
macology, Uimcrsity of Utah School of Medicine, 
Salt Lake City, Utah (i) Protection igainst 
nictnzol convulsions ami (b) ibohtion of tome 
luudlcg c\tension pluse of iiiivmul clcctroshook 
seizures Mere measured m a inous species, b> 
dctcrmiiung the jirotoctive doses (PDjd) of the 
iiidn ulual drugs ind the isoboks, as proa lously de- 
scribed, of the drug coiiibimat ions 1 he antieoiia iil- 
s.ints tnmethadioiiD (T), phenobarbital (PJi) and 
diphciijlhydantoiu (D) More injected intnperi- 
toneallj , niotrazol was gia on subcutaneously (rats, 
mice) or mtraa^enouslj (cats) (a) Wlicrcas no 
antimctraeol sj nergism of T+Ph was demonstrable 
in mice and cits or of T4-D in rats, T moderately 
sa iiergizcd Pli in rats and D in niiee, but onij ii hen 
the dose ratios T/Ph ind T/D were low (b) 
Antishock sj nergism of marked degree was demon- 
strable in all eases studied (T-}-Pli lu rats and 
cats, T-hD in rats) Howeacr, the sj nergism of 
Td-Ph m rats a\ as limited to high T/Ph dose ratios, 
w hercas antigomsm prea ailed m the r ingc of small 
T/Ph ratios T and D (single D dose, four hour 
interaal) sancrgizcd mutualla in all dose ratios, 
also repeated D doses were niarkcdlj sjncrgized 
bj as little as J PDso of T Since efficacies in petit 
and grand nial arc correlated with antmietrazol 
and antishock activitj , respoctivclj , these results 
nua be instructive for selecting optimal thera- 
peutic combinations Tlica suggest tbit in petit 
nial a T regimen might not profit from small Ph or 
D additions, but vice aersa, in grand mal, a T 
regimen might bo improved ba small Pli addi- 
tions — but not vice aersa— , and T-fD combi- 
nations in all ratios might offer advantages 
The response and the mechanism of the re- 
sponse of the duodenum to morphine Ted V 
Loomis (introduced bj J \MEs It Dille) Depart- 
ment of Pharmacology, L niccrsity of II ashtngton 
School of Medicine, Seattle, I( ashtnglon The mus 
cular response of the duodenum to intravenously 
administered morphine was studied in intact anes- 
thetized dogs Apparatus designed to measure 
simultaneously the changes m circular and longi- 
tudinal muscle activity was used The predominant 
effect of morphine on the circular muscle group w as 
found to be an increase in its inan> phases of ac- 
tivity The predominant although not completely 
consistent effect on the longitudinal muscle group 
was found to be a decrease in its many phases of 
activity The tjpe of response was found to be 
independent of the original state of tonus and of 
the dose over a range of 0 1 to I 0 mgm per kg 
In the presence of a barium spasm, morphine pro- 
duced little or no alteration of muscle activity 
In the presence of phj sostigmine or atropine the 
response to morphine was similar to the normal 
response produced by morphine The data obtained 
indicates that the site of action of morphine is 


distal to the acetylcholine choline esterase mecha- 
nism 1 csultnig in stimulation of tlic circular muscle 
group and depression of the longitudinal muscle 
group 

Comparafivc effects of sparteine and quinidinc 
on isolaicd frog heart Go Lu (Fellow , American 
Bureau for Medical Aid to Chum Int , by invita- 
tion) Prom the Dcparlmcnl of Pharmacology and 
TherapcuUcs, Stanford Vnivcrstty School of Medi- 
cine, San Francisco IS, Calif Using a modified 
assembly of the Hartung Clark double cannula and 
the Straub ventricle methods sparteine and quim- 
dinc were compared on known characteristics of 
the isolated frog heart The predominant effects 
of sparteine were purely depressant, qualitatively 
resembling quimdinc in all essential respects, 
t c , bradj cardia, typical lengthening of the re- 
fractory period (also demonstrated on isolated 
skeletal muscle), relaxation of cardiac muscle, 
decreased contractility and cardiac output, aboh- 
ton of extrasystolcs, and prevention and arrest of 
auricular fibrillation These changes were either 
abolished or prevented by atropinization, and 
therefore w ere muscular in origin The apparent 
initial stimulation of sparteine indicated by mod- 
erate increases in amplitude of contractions and 
stroke and minute output (not produced by qmm- 
dinc) is presumably due to the slowing in rate and 
relaxation of cardiac muscle Ready conversion of 
this initial action to a marked depression, tendency 
to diastole, and lack of benefit of sparteine on fail- 
ing hearts a\ ere further evidences supporting the 
slowing mechanism of “stimulation,” simulated in 
all essential respects by cooling of the sinus node 
The sparteine arrested heart was readily reversed 
by washing with Ringer’s solution or addition of 
epinephrine, calcium, and caffeine, but not so 
readily quinidine arrested hearts Toxic concen- 
trations of sparteine w ere somew hat higher than 
those of quinidine According to these results, 
sparteine satisfies the essential requirements of 
a quinidine hke drug, aiith a somewhat lower 
toxicity, a freedom from omchonism, and a higher 
solubility pernutting possibly better absorption 
and easier adjustment of dosage Sparteine seems 
worthy of further clinical trial 

Some pharmacological actions of isomers of 
methadon F P Luduena, Lloyd C Millek, 
Estelle Ananenko (by invitation) and J D 
Fkick (by invitation) From Biology Division, 
Sterling-U inlhrop Research Institute, Rensselaer, 
N Y Using the radiant heat method of Ercoh 
and Lewis the analgesic potencies of I- and d- 
methadon, (6-dimethylamino-4,4 diphenyl-3-hep- 
tanone), and the dl form of a structural isomer, 
(“Win 1783”, 6 dimethyIamino-4,4 diphenyl-5- 
methyl 3-hcxanone), were determined by sub- 
cutaneous injection in rats The approximate 
threshold analgesic doses were 1, 20 to 30, and 4 
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ing/kg , respectively Thus the Z-isomer is respons- 
ible for most of the analgesic action of racemic 
methadon This observation confirms the report 
of Thorp, Walton and Ofner on I- and dl-mcthadon 

Win 1783, which differs from methadon only in 
the position of the methyl group, is about half as 
active as 4?i-mctbadon, but the respective thera- 
peutic indices are about the same, as judged from 
toMcity data desciibcd elscwheio in these Pro- 
ceedings (Hoppe and Millei ) On barbitalizcd dogs 
quantitative and qualitative diftcrcnces were ob- 
served between the actions of d- and t-mctliadon 
given intravenously The first injection of l- 
methadon lowered the blood prcssuie, subsequent 
injections produced a moderate rise after a fleeting 
fall The d-isomci produced onlj a depressor ef- 
fect Other pharnucodyn imic cflccts of these 
analgesics on anesthetized and unaiicsthctized dogs 
will be discussed 

The protective action of BAL on evperimcntal 
poisoning by lead, tungsten, copper and Pans 
green Leh-\ia\ jM Loskv (by invitation), Hin- 
BCRT A Braun and Edwin P Lvuc Duision of 
Pharmacology, Food and Drug Adminisbalton, 
Fcdeial SecuuLy Agency, Wabhingion 25, D C 
We previously reported that B VL enhanced the 
toxic effect of lead salts administered bj inti-a- 
musoular or intraperitoneal injections to rabbits 
This led to investigations to dctcimine whether 
the increased toxicity was due to the formation of 
a toxic complex or sjstemic mobilization In the 
present studies single intravenous doses of lead 
acetate (20-40 mg /kg ) were administered infra 
venously to young rabbits Initial treatment of 
BAL (30 mg /kg ) was follow ed bj' descending sub- 
cutaneous doses during the 30-day experiment 
Comparison of the mortality curves of control and 
BAL-treated animals indicates that BAL i educed 
the toxicity of intravenously administered lead 
acetate by 50% The bone of BAL treated animals 
contained smaller concentrations of lead than the 
controls Control animals given 110 mg /kg sodium 
tungstate intramuscularly died within 5 hours 
B AL (30 mg /kg ) intramuscularly in the opposite 
leg within 20 minutes after the tungstate injection 
saved all rabbits from this dose of sodium tung- 
state The effect of B AL on experimental copper 
poisoning IS striking Fifteen control labbits intra- 
venously injected with cupric sulphate (20 
mg /kg ) died within 30 minutes BAL (30 mg /kg ) 
intiavenously after the injection of cupiic sulphate 
saved 14 of 15 rabbits The antidotal effect of B AL 
against Paris Green was demonstrated in rabbits 
Orally, 25 mg /kg was fatal to 15 of IS animals, 
while 13 of 18 were saved with BAL started at 30 
mg /kg tw ice a day and continued in descending 
doses for 8 days 

Influence of benadrjl and pyribenzamine on 
the neuromuscular system of rats David I 


Macut and Thomas IIoffmaster (by invitation) 
Division of Pharmacology, Laboratories of Sinat 
Hospital, Baltimore Inasmuch as these two drugs 
produce occasional reactions particularly on the 
part of the Nervous System, studies were made 
on the behavior of w hitt rats by methods described 
tlscnhcrc (Macht D I E\pcninontal Medicine 
and Surgery, 1913, Volume I, Page 260) Three 
sorts of experiments were performed (1) on the 
behavior of rats in a circular maze giving data on 
neuromuscular activity and on discrimination or 
“choice” reactions (2) on the coordination of 
rats running across a tightly stretched horizontal 
rope (3) on neuromuscular work performed by 
rats climbing a v crtical rope Doses of both Bena- 
dryl and Pj ribcnzaminc ranged from 0 1 mg to 
2 mgs Injections were made cither intraperito 
ncallj or subcutaneously As little as 0 2 mgs of 
cither drug produces a depression in activity w ithm 
lominutcs DoscsofOomg and more cause marked 
depression When larger doses (0 5-2 0 mgs ) are 
injected in rats weighing 150-200 gm , the maze 
performance is impaired more than the rope walk 
mg and climbing, thus pointing to the CNS 
being more affected than the muscular responses 
Even after doses of 5 mgs the aninuls recovered 
in a few days 

PhytotoNic effects of normal, pathological, and 
irradiated blood sera Dwid I AIvcut and ALcr 
cos OsTRO (by invitation) Departments oj 
Pharmacology and liadiology, Sinat Hospital, 
Baltimore This being the 25tli anniversary of the 
senior author’s researches in Phy topharniacology, 
his experiences with thousands of blood specimens 
arc reviewed ind inalyzcd, and new discoveries 
arc here presenteil Blood sera of all higher am 
mals, except reptiles, give normal indices of root 
growth (ranging 70% to 75%) for Lupinus albus 
seedlings Reptilian sera are toxic Sera of ^ iru'> 
diseases are w eakcr than normal sera The follow- 
ing conditions yield specific toxic indices, which 
arc useful in diagnosis Menstruation, Pernicious 
Anemia, Pemphigus, Leprosy and Trachoma 
P A serum is phy totoxic , all other anemias and 
leukemias arc not It is detoxified in quartz by 
ultraviolet rays of a mercury vapor lamp So are 
patients in vivo Pemphigus serum is unaffected by 
ultraviolet, but detoxified by specially filtered 
v'ery' short x rays Such deep x-rays over the liver 
and spleen produce favorable therapeutic effects 
and have saved sev eral moribund cases (Urolog- 
ical and Cutaneous Review November, 1947 ) 
Menotoxin, Trachoma and Leprosy sera are un- 
affected by roentgen rays Numerous serum speci- 
mens from psychotic patients revealed that all 
psychoses w liether organic or functional are phyto- 
toxic , and arc detoxified in vitro by special x rays 
Ammals receivung penicillin affect root growth, 
and patients’ blood levels can be estimated phyto 
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phanmcologically “Vcrimhzod or 
scedhng. yield a specific “ 

blood not shoMii by noniml plants (EdiMii C M 
kr Plant Phjsiologj, Second Edition p 1091) 

The distribution, excretion, and blood levels of 
antimony following administration of antimonials 

”™„o.s mammalian a.amos 

andGiLBEUxF Orro (introduced by E Iv Men- 

shau, Jr ) The trivalent and pcutavalent anti- 
:.^ral "n a«-r=a. .l.m»l and aapon.m.l.l 
show w ido diderenccs in tlicir distribution and e 
cretion , there arc ako significant differences in the 
behavior of these drugs in various speeics of an - 
nials Compounds used included among others 
tartar cmaic, monosodium antimony *^'i‘oslycol- 
late “fuadiu”, and “solustibosan Pharmacolog 

leal’ data was obtained for the white mouse, 
liamstcr, cotton rat, guinea pig. rabbit, dog, and 
nian In these species natural or experimental 
infection of several types liave long been treated 
with antimonials. in the present study uninfected 
animals as w ell as those w ith filariasis and schisto- 
somiasis liave been used in an attenipt to 
pliarmacological basis for therapy Follow mg intia- 
pentoneal or intravenous injection the trivalent 
impounds give rise to deposition of vntimonj 
prinmp-dly in the thjroid gland and the liver 
Lntavalent compounds result ^ ^ 

centration in the spleen, usually with lesser 
amounts in the liver Quantitative dificrences were 

observed with different species In dog and man, 

following trivalent f.f "gYii 

mately 5 times as much metal in “ 

plasma -Mter pentavaleiit compounds, on the 

Serliand.plasmaconeentrationsatthepeakwere 

10 times that of the cells Excretion was extreme j 
variable with the species In hamsters, mice, and 
white rats receiving trivalent antimony, the metal 
was eliminated mainlj m feces In guinea pigs, 
rabbits, dogs, and in man it is excreted largely m 
urine In all species receiving the pentavalent 
drugs, the metal was rapidly eliminated in the 

Tntagonism of nicotine and atropine Axiedeo 
S MARR-azzi Dcparlv^cnt of 
TherapeuHcs, Wayne Unnersily College of Medi- 
cine, Belroil, Michigan hLarrazzi J 
G3 18 . 1939 ,FedProc 6 351, 1947) has shown that 
atropine is capable of blocking transmission in 
svmpathetic ganglia Therefore, a distinction, such 
as a so-called nicotinic action as opposed to a 
muscarinic, baaed on experimental procedures 
dependent on an alleged immunity of ganglia and 
nicotine to atropine requires re exarmmtion The 
rise in blood pressure caused by nicotine is con- 
sidered a characteristic action It seemed desimble 
therefore, to determine w hether it may be modified 
bv the prior injection of atropine Such an effect 
on the circulatory system, which is controlled bv 


so many quite variabje factors including com- 
pensatory reflexes is quite apt to be masked Ac- 
cordingly, we found a constant pressor effect of 
nicotine and its depression by the prior intravenous 
injection of atropine in only the occasional experi- 
ment where conditions appeared to have fortui- 
tously favored its detection However, on eliminat- 
ing the vagi and the carotid sinuses more regular 
results arc obtained showing a control rise on the 
intravenous injection of nicotine, the absence or 
reduction m the expected rise due to mcotine when 
It 13 injected after atropine and a subsequent con- 
trol rise again with the nicotine alone The masking 
of the nicotine atropine antagonism on circulation 
and on other effeetor systems, the mecliamsm of 
the fall in blood pressure after intravenous atropine 
and the bearing of the nicotine atropine antagonism 
on concepts of chohnergic transmission will be 

discussed , , xt .i. i 

Synthetic curare compounds III d-N-metnyl- 
chondrodendnne iodide and d-N-methyl- 
0 -methyl-chondrodendrine iodide David 
Fielding AUrsh, Clark K Sleeth (by invita- 
tion), and Eldon B Tucker (by invitation) 
Departments of Pharmacology and Medicine, West 
Virginia University School of Medicine, Morgan- 
town, IF Va d Chondrodendnne was isolated 
from’ Pareirv brava The curariform activity of 
its derivatives, d-N-niethyl-condrodendrine iodide 
(“bebeerine dimethiodide”, CM), and d N- 
methyl 0-methyl chondrodendnne iodide (“be- 
berine methyletber methiodide,” CMMeO), was 
determined in comparison w ith the corresponding 
isomers, d tubocurarine chloride pentahydrate 
(dT), and d-0-methyltubocurarine iodide tri- 
hvdrate (dTMeO) The relatively high curariform 



dT Cl 

dTMeO I 

CJI I 

CMJIeO I 

\lbino rats 

LD 50 

0 27(0 22)* 

0 032(0 022) 

0 55(0 39) 

0 37(0 27) 

Rabbits 

Head drop 50 
Holaday head | 
drop 

LD50 

0 12(0 10) 

0 15(0 12) 

0 35(0 2S) 

0 015(0 oil) 

0 020(0 014) 

0 010(0 027)] 

0 23(0 15) 
0 27(0 19) 

0 40(0 2S)| 

,0 11(0 03) 

0 13(0 09) 

0 28(0 17) 

Cat gastrocnemius 
muscle 
Equivalent 
paralysis 

0 05(0 01) 

0 007(0 005) 

0 10(0 28) 

0 0o(0 01) 

Man 

Head drop 

0 15(0 12) 

0 030(0 020) 

0 50(0 43) 

0 15(0 11) 


• VU dosca given in muugrams/Kuognim uuuji 

contained curanform ion gi\ en in parenthesia 

activity, lack of undesirable side effects, and ready 
availability of these chondrodendnne derivatives 
make their climcal investigation seem reasonable 
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Preliminary data on rat feeding with beryllium 
Elliott A Maynard (by invitation), William 
L Doivns (by invitation), and Harold C IIodgi 
(by invitation) (introduced by IIarvly B Haag 
At a dietary level of 5%, Be sulfate and Be carbon- 
ate completely inhibited growth of rats and caused 
some mortality A rickets-like condition occurred 
in these rats Food intake was reduced by about 
50%, but this did not account for all growth in- 
hibition as show n by a paired feeding e\periniciit 
Return to stock diet after a prolonged period of 
ingestion of Be salt allowed rapid but not com- 
plete grow th recovery , a healing of the rickets 
occurred in a few' days In turn this was followed 
by the appearance of a radio-translucent area c\- 
tending into the shaft of the bone from the meta- 
physeal space Be sulfate was more toxic to old 
rats than to w’eanlings, but with Be carbonate 
mature rats seemed to be more resistant than 
weanlings Be carbonate at a level of 2 3% of the 
diet caused some weight depression in rats Be 
metal at a 10% dietary level and Be oxide at a 
5% dietary level did not affect the grow tli of the 
rats 

Some aspects of the action of curare on the 
central nervous system E L McCawlei From 
(he Laboratories of Pharmacology and Toxicology 
and the Laboratory of Ycuro anatomy, Yale Uni- 
versity School of Medicine, New Haven, Connecti- 
cut Cats were used in the majority of experiments 
reported here , although dogs and rabbits were also 
employed Records were made of the cortical 
electroencephalogram, cerebrospinal fluid pressure, 
the electrocardiogram and blood pressure In all 
cases artificial respiration, 23 strokes per minute, 
was supplied through a tracheal cannula or endo- 
tracheal catheter Curare, “Intocostrin” and 
d-tubocurarine chloride, and tetraethyl ammonium 
bromide w ere used Since the effect of these drugs 
is transitory a constant rate of injection was em- 
ployed such that the rate of administration ex- 
ceeded the rate of elimination or destruction By 
varying this rate of injection it was found that the 
appearance of slymptoms and events followed a 
parabolic function of time and total dosage In 
the unanesthetized animal doses of curare less 
than those required to produce paialysis of the 
intercostal muscles produced clonic convulsions 
The EEG was characterized by high frequency 
spikes of considerable voltage, i e , similar to that 
of grand mal Tetraethyl ammonium elicited the 
same effect, as did also very small doses of curare 
placed in the cisterna magna This phenomenon 
was prevented by the depressant drugs pentobar- 
bital and thiopental and also by morphine In the 
anesthetized animal cortical depression from curare 
appeared at 200-300 units/kg body weight and the 
rate of administration exceeded 0 5 cc /minute 
Cortical brain waves were depressed for brief peri- 


ods of time and fin illy disappeared entirely (iso 
elcetrieity) However, although the cortical brain 
waves were eliminated, trains of spikes 11-18/scc 
Olid, eliaraeteristic of tli illainic activity (or neigh 
boring structures) ajipe'ircd Animals whose 
corticil activity w is depressed by curare could 
not be revived Although in certain animals the 
he irt w IS kept beating by artificial respiration for 
20 hours and the drug eliminated, there was no 
return of brain function Physostigmino, ncostig 
mine, guanidine, peripheral anticurare agents, had 
no demonstrable centrd effect “Mctrazol”> alone 
produced a tcmjKirary return of cortical activity 
The action of p-aminosnlicylic acid (PAS) in 
experimental tuberculosis W T McCloskv, 
M I fexurii and J E G Fuixs (by invitation) 
Diuiston of Physiology, yiational Institute of 
Health, Dclhcsdn, Maryland The acute and chronic 
toxicity iiid fite of p Tminosalicylic acid (PAS) 
were studied in rats, ribbits and guinea pigs and 
Its effectiveness in experimental rabbit and guinea 
pig tuberculosis ascertained The acute toxicity 
of PVS IS low Rats tolerated 2 0 gm/kg when 
injected intravenously , ind in guinea pigs on oral 
administmtioii the approximate LD.o was 3 0 
giii/kg Continued oral administration to guinea 
pigs in daily doscsofO 5gin/kg showed cumulative 
action siiiec 50% of the animals died after 18 doses 
The compound is well absorbed from the gastro 
intestinal tract, is retained for 3 to G hours, and is 
nearly completely excreted in the urine within 24 
hours, for the most part in the conjugated form, 
probably as the acetylatcd product In rabbits 
infected with 01 mg bovine strain (Ravenel) 
tubercle bacilli i v and treated w ith P VS in doses 
of 0 2 to 0 5 gm/kg daily the average extent of 
tuberculous involv cment for a group of six amnials 
was 3 0 as compared with 5 1 for the untreated 
controls, wlulst a similar group treated with strep 
tomycin, 40 mg/kg/day , showed no lesions in five 
of the animals and minimal lesions in one A group 
of animals treated with both drugs had no evidence 
of tuberculosis Four groups of guinea pigs, ten 
each, inoculated intraperitoneally with 0 5 mg 
tubercle bacilli hum in strain -V27 and treated with 
PAS 0 3 to 0 5 gm/kg/day' alone or in combination 
w ith 20 0 mg/kg/day of streptomy cm show ed an 
average extent of tuberculous involvement as 
follows Untreated controls 10 7, treated with 
PAS 7 4, treated with streptomy'cin 15, treated 
with both drugs 1 3 Thus the chemotherapeutic 
effectiveness (ratio of T B in controls/treated) 
of PAS w as 1 4, of streptomycin 7 1 and of combined 
therapy' S 2, w Inch is no greater than the sum of 
effects fiom the individual components It is con- 
cluded that the chemotherapeutic efficacy of PAS 
in tuberculosis is slight compared with the sul- 
fones, and unlike the sulfones it gives no indication 
of potentiation w ith streptomy'cm 
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Vcutc >apor toMcit) to mice and local irritant 
effects in the rabbit of ntctli>l pcnladiciic W V 
McOnib (introduced bj IIvmii ion 11 VNiinnsoN) 
Dai\ionof Phaimacotogy and UspenmcnUil Thma- 
pcuiii^, Uimcrstiy of California Medical School 
and College of Pharmacy, San Francisco, Call- 
forma The nutcri il used w as a ini\tiirc of approM- 
luUclj S5% of 2 methjl-l|3 pentidionc and 15% 
of 4 incthji-1,3 pent idioiio Stock white mice n ere 
exposed III a tliainbcr to the vapors of this low 
boding (75°C ) olcfinic hydrocarbon by diluting 
nitrogen and vapor mixture with different rates 
of flow of air, so as to obtain a dosage mortality 
relationship (sec table) The periods of exposure 
varied from 30-270 minutes and the concentration 
of vapor from 3-150 mgm /I 


Doioye morlaUtu rehitonship* upon c:tpoaure ofmxu to vapor* of 
peniaditno 


ct product {mgm A X minutes) 

! No of mlcc^i>mg^\lthm 90 

1 Iioun»yTotal so mice used 

3TS0 

O/fi 

SlOO ! 

2/0 

12000 

S/12 

ISIOO 

4/0 


• L(ct)4» « Product of cooccntratioo X exposure period caus 
mg 50^ mortalitj 


•kn L(ct)i4of 10,000 mgm niin /I was estimated 
from these values using the graphic method of 
Miller and Tamter (Proc Soo Exp Biol and Med 
37 2G1, 1944) If one half the L(ct)j(» can be as- 
sumed as a safe concentration, 10 mgm /I (3000 
ppm) should be the threshold concentration for 
an 8 hour exposure in mice Effects in mice upon 
V apor inhalation resembled that of other anesthetic 
agents, e g , hyperexcitability and ataxia pre- 
ceding anesthesia It the exposure was sufficiently 
prolonged, death ensued due to respiratory failure 
The only involvement seen in mice upon autopsy 
Was lung congestion These same general effects 
and a similar order of toxicity have been reported 
for 1,3 butadiene b} Carpenter ct al (Jour Ind 
Hyg and Toxicol 23 255, 1944) Local effects 
Upon application of the undiluted material to the 
shaved, non abraded skin of the rabbit consisted of 
immediate vasodilation, with a subsequent ery- 
thema w hich persisted for 24 hours , drying of the 
skin and superficial sloughing occurred after 5-7 
days The undiluted material applied to the eye of 
the rabbit caused a conjunctivitis that persisted 
for 24 hours but was not followed by permanent 
damage 

The anti-fibnllation action of papaverine and 
Its value in cardiac resuscitation after chloroform- 
adrenaline ventricular fibrillation K I AIel- 
MLLE Dept of Pharmacology, McGill University, 
Montreal, Canada Dogs anesthetized mth sodium 
pentobarbital were used Artificial respiration was 


maintained throughout all experiments by means- 
of » Starling pump Blood pressure and electro- 
cardiograms (Lead 11) were lecorded In normal 
and vagotomized animals, the intravenous injec- 
tion of 5 to 10 nigiii pci kgm of papaverine hydro- 
chloride during chloroform administration, can 
protect the heart and prevent the development of 
ventricular fibrillation following intravenous in- 
jection of 0 02 mgm per kgm of adrenaline This 
protective effect wears off in 20 to 30 minutes, but 
can be repeated After induction of chloroform- 
adrenaline ventricular fibrillation in 12 experi- 
ments, the intracardiac injection of papaverine 
(6 mgm per kgm ) in conjunction with cardiac 
massage, arrested the fibrillation and restored a 
normal coordinated ventricular beat At this stage, 
the heart is dilated, the beat is feeble, and the 
ventricular rate considerably slowed Injection of 
adrenaline (intracardiac) with brief massage of 
the heart, can then accelerate the heart rate and 
restore the circulation This procedure might be 
of some aid in cardiac resuscitation after ventricu- 
lar fibrillation It is suggested that the anti-fibril- 
lation action of papaverine is due primarily to its 
coronary dilator action Finally, repeated injec- 
tions of papaverine during chloroform inhalation 
can induce cnculatory failure associated with 
ventricular extrasystolcs and fibrillation This 
condition can however be restored to a normal 
coordinated beat by cardiac massage 
The effect of some glycerin esters upon the 
blood pressure, uterus, and respiration Raeael 
MLndez and Ernesto Sodi (by invitation) From 
the Deparlinenl of Physiology and Pharmacology 
of the National InstituCe of Cardiology, Mexico 
City The effects were studied of the acetyl esters 
of glycerin, monoacetin, diacetin and triacetin 
and the sulfoesters trisulfoglycenn (CaHiOnSj) 
and tetrasulfodiglycerm (CjftOaSa— 0 — CjHiOs- 
Sj) upon the blood pressure, uterus “in situ” 
and respiration Eviscerated, adrenalectomized 
cats under Dial anesthesia were used Monoacetin 
up to 0 25 cc /kg caused a small and brief decrease 
(12-20 mm Hg) in blood pressure with an uncer- 
tain effect upon the uterus and an increase in respi- 
ration The same dosesof diacetm caused a profound 
decrease in blood pressure (80-100 mm Hg) last- 
ing 3-5 minutes, a relaxation of the uterus lasting 
10-15 nunutes and an increase m the rate and 
amplitude of respiration Triacetin, 0 05-0 1 ce /kg 
caused the same effects as Diacctin (0 25 cc /kg ) 
Thus the blood pressure decreasing effect increases 
w ith acetylation of the hydroxyl groups of glycerin 
Trisulfoglycenn and tetrasulfodiglycerm in doses 
of 15 mg /kg caused a pronounced increase m blood 
pressure lasting for 10-15 minutes, and a decrease 
in the rate and amplitude of respiration These 
experiments w ere conceived to find in the glyceryl 
radical an effect which would explain the high 
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potency of nitroglycerin as compared with the 
heavier orgamc “nitrates” and with sodium nitrite 
The results with the acetines support this assump- 
tion Work is continued with other esters The 
results with the sulfo-esters do not invalidate the 
idea, as the introduction of the SO3 usually cancels 
or modifies the effect of the original compound 
(Rojahn and Giral Productos Qulmicos Farmuc^u- 
ticos, Editorial Atlanta, Mdxico, 1942) 

Comparison of digitalis glycosides with their 
genins m man Walteh Modell, Natiianiee 
T Kwit (by invitation), Conkado Dayrit (by 
invitation), S J Shane (by invitation), and 
Harry Gold Deparlment of Pharmacology of 
Cornell University Medical College, Cardiovascular 
Research Unit of the Beth Israel Hospital, and 
Cardiac Service of the Hospital for Joint Diseases, 
New York There are some reports in animals 
showing that the aglycones of the digitalis senes 
possess the typical action of the glycoside on the 
heart, but that with the removal of the sugar frac- 
tion from the glycoside, the potency is usually' 
reduced, the persistence of action is markedly 
shortened, and a convulsant action may become 
prominent How these matters stand in the human 
subject nas tested in patients with congestive 
failure and auricular fibrillation, using the changes 
in ape\ rate as the chief guide The method was 
similar to tliat described in several of our previous 
studios comparing digitalis materials in man The 
final analysis depends on the results obtained in 
6 patients in each of whom gonins were compared 
oh corresponding glycosides by intravenous in- 
'^tion, digitOMgenin with digitoxin, digoxigcnin 
with digOMn and laiiatoside C The single doses 
varied from 0 75 to 2 mg The gciiins behave like 
their glycosides in slowing the ventricular rate in 
patients with auricular fibrillation As has been 
shown in animals, in man also their action on the 
heart is conspicuously weaker when equal doses 
by weight are used, the difference being markedly 
increased w'hen the compounds were compared on 
a moleculai basis There are 2 other differences, 
the genms develop their full action within a few 
minutes as against several houis for the corres- 
ponding glycosides, the effect of the genins disap 
pear within 30 minutes to a few houis while that 
of the corresponding glycosides lasts from many 
hours to many days 

Pharmacologic studies of the neurotoxic proper- 
ties of streptomycin Hans Molitor and Samuel 
Kuna (by invitation) Meicl Institute f 01 Thera- 
peutic Research, Rahway, N J Even pure strep- 
tomycin produces ceitain toxic manifestations 
among which a selective effect upon the vestibulai 
system is outstanding The latter may be regarded, 
therefore, as an intrinsic property of the strepto- 
mycin molecule Clinical reports indicate, how ever, 
that patients receiving equal doses of different 


samples of streptomycin may show variations in 
neurotOMC reactions greater than explainable by 
differences in individual patient sensitivity We 
have previously shown that streptomycin lots 
causing a high iiicidenec of clinical neurotoxicity 
also were highly ncurotoxic when injected intra 
cistcrnally into rabbits However, since the reac- 
tion following intracisterrial injection of a drug is 
not necessarily the same as that produced by re- 
p eated intramuscular injections (the usual mode of 
streptomycin administration in man) we comparetl 
in rabbits and cats the effeetof single intracisternal 
injections with that of repeated subcutaneous in- 
jections Twenty streptomycin samples ranging in 
potency from 83 units/mg to 800 units/mg were 
examined in some 200 cats and 500 rabbits The 
doses emploved were from 750-1000 units/kg 
intracistcrnally and from 25,000-900,000 units/- 
kg/diy intramuscularly Samples which were 
highly ncurotoxic upon single intracisternal injec- 
tion also possessed high neurotoxicity when given 
repeatedly subcutaneously Thus, a sample of 
streptomycin hydrochloride producing ncurotoxic 
signs upon intracisternal injection of 500 umts/kg 
produced similar signs within 20 days upon daily 
subcutaneous injection of 50,000 units/kg while a 
sample with an acute neurotoxicity of 2000 
units/kg required from GO clays upward for a 
comparable effect 

Rale of disappearance from the blood and 
distribution in tissues of 3-(orthotoloxyl)-l,2- 
propanediol (myanesin) Jaxies L Mormson, 
Arthur P Richardson and Harrx A Walker 
(by invitation) Department of Pharmacology 
Emory University, Georgia Using the diazotiza 
tion method of Titus, Ulick, and Richardson 
(Journ Pharmacol A Exper Ther (in press) the 
plasma levels of 3-(oithotoloxyl)-l,2-propanediol 
(myanesin) were determined in a series of dogs 
infused w ith varying concentrations of the agent 
Blood levels were followed until disappearance 
from the blood of an intravenous priming dose of 
CO mgm /kgm In most cases the same dogs were 
used again, after suitable intervals, for intravenous 
infusion using a priming dose of 60 mgm /kgm 
follow ed by the infusion w ith myanesin at the rate 
of 1 mgm /kgm /min for two hours Subsequently 
this was repeated using a rate of infusion of 2 
mgm /kgm /min Blood levels w ere determined at 
suitable intervals during infusion and until the 
drug disappeared from the blood stream on cessa- 
tion of the infusion Infusion w as through a cannula 
in the femoral vein Blood samples w ere taken from 
the J ugular vein Follow ing the last infusion certain 
animals were saciificed by injection of air and 
organs were removed and myanesin content was 
determined by the above method Concentrations 
of myanesin appear to be much higher in brain, 
pancreas, kidney, spleen, in a descending order and 
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only slightly higher tlian plssnia in niusclo, lung 
and liver The concentration of injanesin in spinal 
fluid and sali\a vias slightly lower than that in 
plasma Blood level curves obtained by this method 
indicate that doses as high as 60 mgm /kgm can bo 
disposed of by the body in a matter of 30-60 imn- 
utcs By infusing w ith nii'ancsin after such a dose 
of 60 mgin /kgm an infusion rate can bo estimated 
which w ill maintain a constant level in the blood 
Since infusion rates of 1 mgm /kgm /niin w ill not 
maintain a constant level and rates of 2 mgm /- 
kgm /min leads to accumulation of m3'anc3m the 
maintenance level must he somewhere between 

Studies with the poljovyethylcne derivatives of 
sorbitan partial esters (Tweens) Ruth Musseh 
(introduced by John C Kkantz, Jn ) Dcparlmctit 
of Pharmacology, Umv of Maryland, School of 
Medicine, Baltimore Tween 20, 40, 60 and SO were 
studied in relation to their capacity to hemolyzo 
red cells Uthougli the Tweens as a class were 
found to be hemolytic, their products of hydrolysis 
were nonhemolytic Pancreatic lipase caused the 
hydrolysis of Tweens in vitro The rate of the 
polyovyethylene doriiativc of sorbitan was studied 
in humans with special refcreuco to evcretion and 
ovaluria 

Effect of procaine on cyclopropanc«epinephrine 
cardiac arrhythmias Mark Nickersov Depart- 
ment of Pharmacology, University of Ltak School 
of Medtotne, Salt Lake City, Ltah Alter pentothal 
induction, dogs were equilibrated to a 30 per cent 
cyclopropane-TO per cent Os anesthetic mixture 
for 30 minutes and then tested w ith an intravenous 
dose of 10 ngm /kgm epmcphrine Procaine HCl 
(10 mgm /kgm ) administered 10 minutes prior to 
testmg provides only slight protection against the 
epinephrine mduced cardiac irregularities How - 
ever, the same dose of procaine injected rapidly 
after irregularities develop will stop them as soon 
as the drug reaches the myocardium Reversion to 
a sinus rhythm is accompanied by a prolongation, 
a reduction in amplitude and other changes in the 
QRS complexes of the EKG indicating altered 
myocardial conduction Intravenous administra- 
tion of 10 mgm /kgm procaine HCl over a period 
of one imnute considerably reduces the maximum 
frequency of A-V impulse transmission (reciprocal 
of the physiologically effective refractory period) 
Maximum reduction occurs near the end of the 
injection while a high concentration of procaine is 
being carried directly to the heart Less than 40 
per cent of the effect remains 3 minutes after the 
injection and it is almost completely gone within 
10 minutes The above results indicate that high 
concentrations of procaine are necessary to sup- 
press epinephrine induced ectopic rhythms They 
provide an explanation for the reported efficacy of 
procaine in arresting cardiac arrhythmias during 


anesthesia, but point toa very limited prophylactic 
value of this agent 

Dibenamine protection against cyclopropane- 
epinephrine cardiac arrhythmias Mark Nicker- 
son and George M Nouaquchi (by invitation) 
Department of Pharmacology, University of Utah 
School of Medicine, Salt Lake City, Utah Three 
etiological factors proposed to explain cardiac 
irregularities produced by epinephrine in the pres- 
ence of anesthetics arc (1) a direct effect of sud 
denly increased arterial pressure upon sensitized 
ventricles, (2) an inhibitory vagal action (second- 
ary to increased arterial pressure) on the S-A node 
during the period of direct myocardial stimulation 
by epinephrine, and (3) a direct effect of epmeph- 
rine on the sensitized myocardium All of these 
factors could bo altered by Dibenamine The nearly 
complete protection afforded by Dibenamine 
against cyclopropane epinephrine arrhythmias is 
not diminished by constriction of the thoracic 
aorta in such a way as to reproduce the pressor 
effect characteristic of epinephrine in the absence 
of Dibenamine The protection is thus unrelated 
to blocking of the epinephrine-induced rise in 
arterial pressure Although strong electrical stimu- 
lation of the vagus produces a ventricular rhythm 
in the presence of both epinephrine and Dibena- 
mine, the vagus is probably not an important factor 
in cyclopropane epinephrine arrhythmias because 
bilateral vagotomy is not protective and reflex 
activation of the vagus does not alter Dibenamine 
protection Dibenamine, therefore, appears to 
protect by acting directly on cardiac muscle, but 
its exact mode of action is still obscure It does not 
have any direct effect on the heait detectable in 
the EKG, and does not alter the cardioaccelerator 
or inotropic effects of epinephrine In addition, its 
“quinidine-like”'effect on impulse conduction in 
cardiac muscle is too short in duration to account 
for the protection, and is also exerted by congeners 
which do not protect against cyclopropane epine- 
phrine arrhy thrmas 

Some applications of sequential analysis R H 
Noee and M A Bruxibaugh (introduced by 
Lloyo C Miller) Bristol Laboratories, Inc , 
Syracuse, New York Sequential analysis of labora- 
tory results offers two major advantages to the 
technician, (a) defined risks of erroneous decisions, 
(b) reduction of the number of experiments re- 
qmred to arrive at decisions Three illustrations 
are presented in this paper (1) The amount of 
testing required to determine whether an experi- 
mental drug IS superior to an established prepara- 
tion (2) The amount of testing required to deter- 
mine whether a new antibiotic strain is superior to 
an established one (3) The amount of testing re- 
qmred to assess the relative value of two assay 
methods 

The renal elimination of caronamide (4'-car- 
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boxyphenyl-methanesulfonanihde Harold M 
Peck, Horace F Russo, Elizabeth K Tillson, 
William S Waller (all by invitation) and Karl 
H Beyer From the Department of Phaimacology, 
The Medical Research Division, Sharp and Dohvic, 
Inc , Glenolden, Pa Caronamidc (4'-carbo\y- 
phenylmetlianesulfonanilide) is excreted as such 
and in an “altered”, probably conjugated, form 
The analytical methods of Sprague and Ziegler 
(J Lab Clin Med , In press) and of Brodie, Levy^ 
and Bernstein (J Pliarmacol 91 240, 1917) have 
been used in these experiments Mthough these 
methods aie reasonably accurate, the fidelity 
with which they measure “unaltered” caronamide 
(method of Brodie, et al ) or total caronamidc 
(method of Sprague and Ziegler) in urine or plasma 
of an animal to \v hicli the drug is administered does 
not appear to be ceitain This increases consider- 
ably the desirability of several ipproachcs to the 
problem of renal elimination of caronamidc and the 
necessity for caution in interpretating the results 
The results of the following types of experiments 
relating to the renal extraction, clearance, and 
urinary recovery of caionamide will be presented 
1) A comparison of the falling plasma concentra- 
tion and urinary recovery of “unaltered” and 
“total” caronamide with mannitol 2) The renal 
clearances of “unalteicd” ind “total” caronamide 
calculated on the basis of whole and ultrafiltcred 
plasma 3) A correlation of the extraction of “un- 
altered” and “total” caronamide and creatinine 
from the renal circulation with simultaneous renal 
clearances of the compounds on the basis of whole 
nd ultrafiltered plasma 

Synthetic curare compounds II d-N-methyl- 
isochondrodendrine iodide and d-N-methjl-O- 
methyl-isochondrodendrine iodide M H Pelle- 
tier (by invitation) and Da\id Fielding JIvrsii 
Department of Pharmacology , IFest Virginia Uni- 
versity School of Medicine, Morgantown, W Va 
d-Isochondrodendrine was isolated from an old 
sample of “Bebeerine Pure” and from the roots of 
Chondrodendron tonientosum The curanform ac- 
tivity of its derivatives, d-N-methyl isocliondro- 
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1 

0 05(0 04) 

0 007(0 005) 

1 0(0 7) 

0 2(0 14) 


* All doses given in milligrams/lalogram bodyn eight Dose of 
equivalent contained eurariform ion given in parenthesis 


dendrine iodide (iCM), and d-N-methyl 0 
methyl-isochondrodcndrine iodide (iCMMeO) 
was determined in comparison with the correspond 
ing isomers, d-tubocurarinc chloride pentahydrato 
(tlT), and d 0-methyl-tubocurarine iodide trihy- 
dratc (dTMeO) 

Like the tubocurarine compounds, these iso- 
chondrodcndriiie derivatives have relatively little 
eflect in intact animals other than lissive action 
on skeletal muscles 

Chronic intoxication of the CNS produced by 
the methadon side-chain Carl C Pfeiffer, 
Elizabeth II Ji-iXM\ (by invitation) and I 
Gersh Depts of Pharmacology and Pathology, 
Univ of Illinois College of Medicine, Chicago 12 
The methadon side-chain, dimethyl, 2 chloropro- 
pylamine IICl, produces a non-lethal type of per- 
sistent ataxia when injected into mice or rats in 
a dosage range of 100 to 200 mgm /kgm The LD 50 
after intraperitoncal injection in the mouse is 
231 ± 17 mgm /kgm , slope 7 1 The volatile com- 
pound dimethyl, 2 chloropropy hmine produces a 
similar syndrome in rats when concentrations as 
low as 10 parts per million are inhaled for 15 min- 
utes Brain fapccimens were collected from intoxi- 
cated rits after carotid perfusion with saline and 
10 percent neutml formalin Cclloidiii sections of 
cerebrum and cerebellum w ere made and stained 
with Toluidiiie Blue and Hematoxylin and eosin 
IMieroscopie examination show ed no changes in the 
cerebrum Pathological clmnges in the cerebellum 
consisted of petechial hemorrhages in the gray and 
white matter, liy perchroniatism and shrinkage of 
the Purkinje cells and mobilization of the ghal 
cells One or more of these lesions was present in 
all specimens examined Similar CNS ataxias have 
been described after the administration of other 
chlorinated amineil (Krop, S , ct al Fed Proc , 
6 347, 1947, A Goldin et al Bib Sci and Ind 
Rept , 5 67S, 1947) and also after chlorinated 
anesthetic agents ( Vbreu, B E ,ctal Vnesth and 
Analg,p 131, May -June 1939) It is concluded that 
workers in chemical industry should avoid exposure 
to these v'olatilc amines 

The nature of (he prosthetic groups of analgesics 
and their possible action as blocking agents 
CvRL C Pfeiffer, J Svxtos-Martinez (by in- 
vitation) and Theodore R Sherrod (by invita- 
tion) Department of Pharmacology, University of 
Illinois College of Medicine, Chicago 12, III 
Studies on potent analgesic drugs, using Hirsch- 
feldei atomic models, suggest that analgesic drugs 
owe their pharmacological activity to three fac- 
tors 1) a methyl on tertiary nitrogen prosthetic 
group (quaternization does not enhance the anal- 
gesic action of methadon), 2) the presence of 
several active oxygen prosthetic groups at a dis- 
tance of 7 0 to 9 0 Viigstra from the methyl on 
nitrogen group, and 3) the presence of one or more 
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blocking moiotiLS (phcnjl, biphenyl, or dibutyl) 
Ihe relitionblnp of the prosthetie groups 13 incle- 
Iiuiuleiit of the generil ring structure and obtains 
for the phenautheiies, biphcnjls, piperidines, 
OMZolidiiiedioiies, ete Since these piosthetic 
groups arc similar to those of the acctj Icholinc- 
itropine series, compounds sueli as meperidine 
(dcnierol) uhieli hue a shorter disl into between 
prosthetic groups 'tliaii tint postulated foi the 
potent iiulgcsie drugs, show decreased analgesic 
action and \ ary mg degrees of atropine like action 
Assuming that these inalgcsic drugs depress the 
C\S by' blocking a spceific CXS metabolite, the 
follow ing know n met ibolites and their derivatives 
liavo been studied to determine if any w ill low cr the 
normal pain threshold Tlio known amino acids 
studied ire glutamic acid, 1 lysine, d arginine, 
1 ornithine, and 1-tryptophane Synthetic denva- 
lucs hive also been synthesized and their action 
will be reported 

Use of hyperglycemic response for estimating 
addiction potentialities of analgesic compounds 
NiLKvvrii M PiiCTVK, JwE3 Milonev (by in- 
vitation) and Noiuita Dvvin Department of 
Pharmacology, Uniicrsity of Oregon Medical 
School, Portland, Oregon An objective evidence 
of morphine habituation was observed by Ro 
(Jap J Mod Sci IV Pharmacology, 9 59, 1935) 
He noted that during development of tolerance to 
morphine in animals, hyperglycemic responses to 
successive injections become progressively less but 
upon withdraw ala hy pcrglycemio response appears 
at the oapected time of injection In a later bio 
chcmorphologic study of morphine derivatives, 
Emerson and Phatak (Umv Calif Publicat in 
Pharm 1 77, 1938) confirmed Ro's observations 
and suggested that the hyperglycenuc w ithdrawal 
phenomenon might be useful for estimating addic- 
tion potentulities The present study compares 
hyperglycenuc responses to 1 anudono (Merck), 
dl amidone (Dolophine, Lilly), dl isoamidone 
(Merck), meperidine (Demerol, Winthrop) and 
morphine in rabbits, using saline controls Initial 
injections of all analgesic compounds produced 
hyperglycemia The ammals were injected daily 
for a period of si\ weeks, with weekly increments 
in dosage as follows amidone compounds, 5, 6, 7, 
S, 9 and 9 mg /kg , morphine sulfate, 10, 20, 30, 
40, 50 and 60 mg /kg , meperidine HCl, 50, 75, 90, 
100, 110 and 110 mg /kg During development of 
tolerance greatest hyperglycemic resjxmses fol- 
low'ed injections of 1 anudone and dl amidone Dur- 
ing the withdrawal period the greatest hyper- 
glycemic response occurred wnth 1 amidone, was 
slightly less following morphine and dl amidone, 
and negligible for dl isoaimdone and meperidine 
Convulsions, opisthotonus and a cataleptic state 
with temporary respiratory arrest followed in- 
jection of the synthetic compounds 1- Amidone and 


dl uiiidone pioduced these signs at the initia 
dosage of 5 mg /kg , w hilc those noted for dl- 
isoainidonc were less marked and did not appear 
until the dosage reached 8 mg /kg Meperidine 
pioduecd the same signs at 90 mg /kg 
Studies on the toxicology of podophyllotoxin and 
related substances FnBDLiucK S Philips, May- 
NAiiD B CiiiNOWETii, aiid Caiilton C Hunt (by 
invitation) Prom the Departments of Pharma- 
cology, Couicll Univ Medical College and the 
Sloan Kettering Institute for Cancer Research, New 
York, N Y Recent demonstrations of colchicine- 
likc effects of podophyllotoNin and podophyllin in 
arresting cell-mitosis in metaphase and actions of 
the drugs against condylomata acuminata and 
e\perimcntal tumors stimulated studies of their 
loNieoIogy Intravenous LDjo’s of podophyllotoxin 
were rats, 8 7, cats, 1 7, rabbits, ca 5 mg /kg , 
iiitrapentoneally mice, 33, rats, 15 mg /kg , 
intramuscularly cats, ea 4, rats, ca 3 mg /kg 
Cats and dogs receiving seven or more daily, intra- 
venous doses of 0 5 mg /kg of podophyllotoxin 
survived w ithout alarming consequences Similarly 
mice tolerated S mg /kg daily intrapentoneally 
In confirmation of previous investigations podo- 
phyllin was found to contain toxic components not 
identical with podophyllotoxin Several residues 
remaining after solvent extraction of podophyllo- 
toxin from podophyllin proved to be equally or even 
more toxic in rats and mice than podophyllotoxin 
Itself Animals receiving fatal doses of podophyl- 
lotoxin usually succumbed within 24 hours Initial 
signs included emesis, defecation with tenesmus, 
and respiratory stimulation Dogs occasionally 
developed bradycardia and ventricular extra- 
systoles (reversed by atropine) Muscular weak- 
ness, heralded by hind leg ataxia, resulted in 
eventual prostration Terminally respiration was 
slow and labored, blood pressure fell to shock 
levels, and death followed respiratory failure 
In eats and rats, but not in dogs, fatal doses often 
caused severe pulmonary damage A small propor- 
tion of animals receiving minimum lethal doses 
exhibited progressive cachexia and succumbed 
after several days These fatalities were not asso- 
ciated with gastro intestinal, hepatic, or renal 
damage or disturbances of hematopoiesis How ever, 
toxic doses did elicit a marked granulocytopema 
within 1 hour after administration from which 
animals recovered promptly 

Spasmolytic and other pharmacologic properties 
of |3-piperidinoethyl phenyl-a-thienylgljcolate 
Raysiond W Pickering and Richard C Burnett 
(introduced by Benedict E Abreu) Division of 
Pharmacology and Experimental Therapeutics, 
University of California Medical School, San 
F rancisco i3-piperidinoethyl phenyl-a-thienyl gly- 
colate (P P T ) in doses ranging from 0 4 mgm /kg 
to 8 mgm /kg , subcutaneously produced spas- 
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molysis, lasting from 1 to 62 minutes in IS monkcj s 
whose colons had been lendered hyperactive with 
moiphine Tiasentin in doses as high as 10 mgm / 
kg , subcutaneoiislj did not pioduce compaiublc 
effects In pieliminaij experiments on anesthe- 
tized dogs, P P T 2 5 mgm /kg I V , depressed 
the activity of tlie ileum and jejunum foi 122 
minutes P P T usually produced spasm in the 
non pregnant guinea pig uterine strip in concen- 
tration of 5 \ 10“^ mgm /ml occasional!} lelaxa- 
tion was observed at this concentration In 33 
human subjects, P P T did not produce an} un- 
toward effects in doses ranging from 2 5 mgm to 
35 mgm given orall} One subject who received 
35 mgm complained of vertigo, drowsiness, dim- 
ness of vision and chills for 10 minutes after 
ingestion Complete itcovery occurred within 00 
minutes In othei subjects lower doses did not 
produce hypnotic or analgetic effects, ceiitril 
nervous system stimulation, cycloplcgia, mxdriii- 
sis, xerostomia, nor changes in respiration, blood 
pressuie, electrocardiographic tracings nor car- 
diac late Examination of urine revealed no ab- 
normalities In 4 subjects given 5 and 10 mgm 
sublingual doses of P P T , spasmolysis for an ax er- 
age of 36 minutes (30-62 minutes) occurred There 
was no increase in gastric acidity upon sublingual 
administration of P P T to 4 individuals 
Abolition of extra sjstoles in the perfused 
isolated rabbit heart b} procaine and monocaine 
hydrochlorides Hauri J Pratt (introduced b} 
R Beutner) Dcparlment of Pharmacology, 
ahnemann Medical College, Phila , Pa In con- 
nection with the stud} of the cardiac toxicitx of 
Procaine and hlonocaine Hydrochlorides on the 
perfused isolated rabbit heai t, it was observed that 
extra systoles were always shown by the normal 
rabbit heart duiing the control period Following 
the addition of Piocaine or Monocaine in a concen- 
tration of 1 100,000 to the perfusion fluid, complete 
abolition of extra systoles xxas observed in 100% 
of the experiments Monocaine Hydrochloride in 
a concentration of 1 150,000 in the perfusion fluid 
prevented the continuance of extra systoles in 
about 50% of furthei experiments and at a concen- 
tration of 1 500,000, no effect upon the prevention 
of extra systoles was observed Lower concentra- 
tions of Procaine Hydrochloride xxere not used 
These findings are in agreement w ith the clinical 
use of intravenous administration of local anes- 
thestics in cardiac iriegularities elicited by Cy- 
clopropane anesthesia or from other causes, since 
they demonstrate the regularizing influence of 
local anesthestics upon the heart 
Toxicological properties of the causative agent 
of canine hysteria Jack L Radojiski, Goeffrex 
Woodard, Carter D Johnston (introduced by 
Arnold J Lehman) Division of Pharmacology, 
Food and Drug Admimslration, Federal Security 


Agency, Washington 25, D C Recent work in this 
and other laboratories has established that a reac- 
tion piodiK t of nitrogen trichloride (NCL) with 
the protein of wheat flour is the etiological agent of 
canine hysteria The cumulative characteristics of 
this toxic igcnt have been investigated Several 
groups of 10 month old dogs were fed NCla-treated 
gluten (6 gill NCI:/kg gluten) in doses ranging 
from 2 5 to 0 1 gm per kg per day When the 
average number of days rccjuired for the animals 
to come dow n xv ith running fits on each dosage Icx'cl 
xxas plotted against the daily dosage, a hyperbola 
like curve was obtained This curve becomes 
isymplotic at about 0 I gm /kg /day Apparently 
the dog IS capable of destroying and/or excreting 
the amount of toxic principle contained in about 
this amount of NClj treated gluten Translating 
these dita into other terms, it means tliat a dog 
could consume norm illy tri ited flour (1 5 gm of 
agenc/JOOlbs ) to the extent of i of his diet without 
developing toxic effects The sensitivity to con 
stant dosages of trcateil gluten per kilogram of 
body weight vanes with the age of the dog, 12 
month oltl dogs being more sensitixe than 6 month 
old dogs Differences in sex susceptibility haxe not 
been observed Various drugs ineluding those used 
ill epilepsy luxe been tested for their value in 
canine hysteria 

The effect of cyclopropane on the work capacity 
of the dog heart Bxrbarv Rtnmck (by invita- 
tion), S Donald Mxltos (by invitation), and 
Gordon K Mol F roin the Department of Pharma 
cology, the University of Michigan, Ann Arbor 
It has been established that the cardiac output of 
nmnials under cyclopropane anesthesia is main- 
t lined at norneal levels until concentrations pro- 
ducing respiratory arrest arc re iclied It has been 
assumed th it in anesthetic concentrations the gas 
produces no impairment of cardiac function It 
13, however, impossible to estimate the effect of a 
drug on cardi ic rcseive by measurement of cardiac 
output alone, since this may be nLaintaincd within 
relatively normal limits in the presence of severe 
limitation of cardiac work cipacity In heart-lung 
preparations exposed to various concentrations of 
cy clopropane increased w ork loads w ere offered by 
increasing arterial resistanee , responses w ere meas- 
ured in terms of auricula! pressures and cardiac 
output In intact animals the work load was in- 
ci eased by elevating arterial pressure with the aid 
of a pressure regulator attached to the abdominal 
aorta, and the responses w ere estimated in terms of 
right auricular pressure changes After the re- 
sponses to graded pressuie loading were measured 
during exposure to various concentrations of cyclo- 
propane, sodium pentobarbital anesthesia was sub- 
stituted Artificial respiration was maintained 
throughout The work capacity of the isolated 
heart was significantly reduced by 20% cyclo- 
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propino, uul grcitlj inluccd by 10% lu the 
intact iinniil the l1c\ ition of voiioub piedsurc in 
rcbiwube to presburc loniuig w vt. bigmliciutly 
grevtcr under 20% cNdopiopine llun with 30 
nigm/kg of pcntobiibit il, iiid niirkedlj grcatci 
under 10% cIoprop.inc thin with 15 ingm/kg 
of pentobarbit il We eoncludc th it eyclopropmo 
in itiLbthetic coneeiitritions diminishes tlie woik 
eap-ieitj of the dog hcirt 

Detoxification of 2-benzyl-imidazoline hidro- 
chlondc (Priscol) by incubation with hepatic 
slices from the rat B Richmids (by invitation), 
V CeMtuoN (by invitation), B Chwlu, E 
Heiirold (by invitation) Division of Phaiina- 
cology, Rcstarcli Doparlmcnl, Ciba Pharmaccttlical 
Products, Inc , Summit, New Jersey Two methods 
were employed to dotcriuiue whether 2 Bcnzyl- 
Iinidazoliiie Hydrochloride w is detoxified “in 
vitro” by incubation with lieiutie sliecs fiom the 
rat An investigation of the toxicity of various 
imidazolines upon isolated tissues first led to these 
studies of detoxification By means of the War 
burg teohmque, it was found tliat a concentration 
of 10 ing/ml of Priscol caused little or no inhibition 
of the respiratory rate of hepatic slices fioin the 
rat but a considerable decrease in the respiration 
of renal slices from the rat The technique of 
Finklestein, as described elsewhere in the Pro- 
ceedings, was employed with an extension -to in- 
clude non cardiac tissues k dose of 10 mg/ml of 
Priscol, after incubation with hepatic slices from 
the rat, proved less toxic to renal slices from the 
rat Wc interpreted this to indicate hepatic de- 
toxification In the second method the drug was 
incubated w ith hepatic slices from the rat and the 
Priscol subsequently bioassayed on the isolated, 
perfused heart of the guinea pig Priscol in small 
doses exerts a positive inotropic action on this 
heart Priscol, first incubated with liver, is much 
less active in its cardiac effect than Priscol not so 
incubated The niinimally toxic doses used in these 
experiments far exceeded any level that would be 
attained therapeutically These experiments con- 
firm those of others indicating the feasibility of 
this approach to detoxification 

Further analysis of the influence of autonomic 
innervation on drug responses of the heart and 
gut in unanesthetised dogs J xmes A Richaedson 
(by invitation) and R P Walton Dept of Phar- 
macology, Medical College of South Carolina 
Heart slowing in dogs, as produced by morphine 
(1 0 mgm per kgm subcutaneously ) was not 
present during the few days survival interval after 
bilateral cervical vagotomy Morphine induced gut 
spasm as determined by Thierry fistula tracings 
was, however, obtained during a 36 hour interval 
after cervical vagotomy and during a 6 weeks in- 
terval after supra diaphragmatic vagotomy (Mor- 
phine test doses were either 0 5 or 1 0 mgm per 


kgm subcutaneously) Hso following vagotomy at 
the diiphngm level, acetylcholine effects on gut 
iiiovcmcnts wore essentially unchanged in some 
cases and moderately intensified in others (Acc- 
tylcholinc administrition before and after vago- 
tomy was effected by intravenous infusion at a 
uniform rate of 0 2 mgm per kgm per minute for 
5 minutes ) High spinal anesthesia with procaine 
had a consistently depressant effect on the ty pical 
Thierry' fistula tracing Dibenamine in doses up 
to W mgm per kgm intravenously either failed to 
affect the chaiacter of the typical Thierry fistula 
tracing or produced moderate increase in general 
tone level, following these dibenamine injections, 
cliaracteristic epinephrine depressant effects and 
charictenstic morphine stimulant effects were ob- 
tained 

Elevation of scrum protein-bound iodine after 
large doses of radio-active iodine Douglas S 
Riggs (introduced by Ono Kexyeb) Department 
of Pharmacology, Harvard Medical School and The 
Thyioid Clinic, Massachusetts General Hospital 
Shoitly aftei the administration of therapeutic 
doses of radio active iodine to hyperthyroid pa- 
tients, a transient lucicase in metabolic rate, sw oil- 
ing and tenderness of the thyroid, and radiation 
sickness have occasionally been noted None of 
these reactions has been alarming How ever, Salter 
has described a marked elevation of plasma pro- 
tein bound iodine and the development of hy per- 
thy roidi»m w hen a large dose of radio active iodine 
was given to a patient with massive metastases 
fioni a functional carcinoma of the thyroid gland 
Vdditional instances of such elevationsare reported 
here The piotein bound iodine of a patient with 
thy roid carcinoma rose from 4 3 to 15 0 micrograms 
per cent 7 days after a "thyroidectomizing” dose 
of ■k significant, though smaller, increase was 
also observed in another patient with thyroid 
caremoma and mild hypothyroidism These two 
patients were in the Sloan Kettering Institute 
The protein bound iodine ol a patient with Graves’ 
disease rose from 16 2 to 23 0 micrograms per cent 
7 days after a therapeutic dose of I‘“ *k similar in- 
crease occurred in a patient with severe hyper- 
thy roidism, but it could not be ascribed conclu- 
sively to therapy with radioactive iodine This 
patient died of coronary occlusion 19 days 
after tieatment The transient rise in serum 
protein bound iodine is presumably due to a sudden 
release of preformed hormone from the gland to the 
blood stream when the thy roid is exposed to intense 
radiation These observations suggest that large 
doses of radioactive iodine may precipitate an acute 
exacerbation of hyperthyroidism in certain pa- 
tients 

The effect of globin insulin and protamine zinc 
insulin on the diurnal blood sugar curve and the 
daily glycosuria of diabetics, and the clinical use 
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of globin insulin Joslpii Thoiias Rodluts Fioin 
The University of Ai Kansas School of Medicine, 
Lillie Rock, Arkansas, and Gallingei Municipal 
Hospital, Washington, D C Globm insuhn con- 
trolled the average blood sugar curve and did^’’ 
glycosuria of 97 diabetics iii a more nearly normal 
way than did the same doses of protamine zinc 
insulin With globin insulin, the three prepiandial 
and midnight blood sugar levels had normal avci- 
ago values, while \\ith piotamine zinc insulin in 
equal doses only the fasting i m value was normal 
With globin insulin, the thiec iiostprandial rises 
in blood sugar levels were sinallei than with the 
other preparation Globin insulin was cfTcctivc 
in maintaining good control of diabetics in the 
out patient clinic, and seemed of some value in 
smoothing the recoverj curve of blood sugar values 
of diabetic acidosis when used in conjunction with 
regular (ciystaline) insulin Local and systemic 
reactions w ere few ci and milder w ith globm insulin 
than with protamine zinc insulin berious rc lo- 
tions w'lth globm insulin ma} follow ignoring the 
precautions gencrallj used with prot mime zinc 
insulin 

Comparative intragastnc and local toxicitics of 
Tert-butyl-hydrogen peroxide, di-tert-butjl-per- 
oxide, and 2,2 bis-di-tcrl-butjl-peroxybutane R 
R Rollins (introduced by IIvmilton II Anuhi- 
SOn) Division of Pharmacology and Experimental 
Theiapeulics, University of California Medical 
Sehool, San Francisco Tort-butyl hydrogen 
peroxide has been reported to have biologic activity 
(Mendex, R , Jour Pluarmacol , 82 377, 1941) 
t IS compared here to two of its derivatives and to 
scaridol The peroxides were adnunistercd to rats 
and mice mtragastrically, eithci undiluted or in 
cottonseed oil (see table) The percentage purity 
of the compounds is indicated The lower boiling 


Compound 

Ap- 

prox 

pu 

rity 

No of 
rats 

No of 
; mice 

1 Estimated 

L D 50, j 
nil A-g 

Time to kill 
50% of mice 
(sat \apor 
air mixture) 




Rats 

Mice 

Aacandol | 

tert butyl hydro 
gen peroxide 

85% 

22 

12 

0 20 

0 40 

Undeter 

mined 

ITBHP) 

di let butyl per 

00% 

29 

14 

1 5 

2 0 

10-15 

minutes 

oxide {TBP) 

2 2 bis di tert- 
butyl peroxy 

90% 

17 

12 

17 5 

20 0 

10-15 

minutes 

butane {TBPB) 

1 

o 

CO 

24 

30 

12 5 

17 5 

more than 
510 mm 

utes 


components of 2,2 bis compound (TBPB) weie 
removed upon aeration The differences m toxicity 


oil mhdation irc piobably related to differences 
111 boding points The more volatile TBIIP and 
TBP killed m less time beciusc of higher vapor 
conecntrations The lert butyl hydrogen peroxide 
was the moat irrit mt of the three compounds when 
applied lopieally In one individual, dermatitis 
veiiciiita developed after brief contact 2,2 bis 
di-tert-buty 1 peroxy butane hid i similar action 
on the skin and eye of the r ibbit as butyl acetate 
when eomjiared with previously reported results 
(MeOmie and Anderson — to be published) 

Preliminary studies of use tricidal activity (in 
vitio) indicated tint only tert butyl hydrogen 
peroxide had an activity of the same order as 
use iridol 

Ademylpyrophosphatases and other phospha- 
tases in the cell surface of living yeast Asek 
R oTHsruN (by invitation) and Rldecca Meier 
(by invitation) (introduced by HauviyB Haag) 
Vinous phosphate comjiounds such as adenyltri 
phosphate ( VTP), adeny Idiphosphate (VDP),Na 
glycerophosphate, morganie triphosphate, or in- 
organic py rophosiihate, added to a suspension of 
washed, at irvcd living Bakers’ yeast (Standard 
Brands) arc hydrolyzed with the production of 
inorgmie ortho phosphite Vn extensive study of 
muscle and ycist VTP breakdown indicates that 
duimg hydrolysis, the products (adenylic acid and 
inorganic phosphate in the ratio of 1 2) and unused 
substrate can be recovered quantitatively from the 
medium In addition, if VTP contaimng radioac- 
tive phospliate (P.j) is hydrolyzed by the cells, 
all of the Pa: is recovered in the medium with none 
III the cells These experiments indicate that 
the enzyme is at or in the cell surface However, 
the enzyme is firmly bound, because the medium 
separated from the cells show s no activity A study 
of the pH-activity curves and of competition or 
non competition of various substrates with each 
other, indicates that VTP, ADP, and inorganic 
triphosphate are hydrolyzed by an enzyme with 
a pH optimum of 3 5 and almost zero activity at 
7 0 and higher The Na gly cerophosphate and in- 
organic py rophosphate are liy drolyzed at a low er 
rate by other enzymics w hich are active at pH 6 0 
and below but w ith no w ell defined optimum The 
limiting substrate concentration for the ATP 
hvdrolysis is about 0 7 X 10“^ M With optimum 
ATP concentrations the rate of hydrolysis is 
directly proportional to y'east concentration, in- 
dicating a first order reaction The time course of 
hydrolysis, however, follows an asymptotic curve 
rather than a linear function due not to destruction 
of enzyme, but apparently to inhibition by the 
products of the icaction, inorganic phosphate and 
adeny he acid A sy ucrgistic effect betw ecu these 
two Substances seems to be involved The inhibi- 
tion due to the phospliate is greatly increased by 
the adenylic acid, which by itself has no effect 
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CfTuct of quinidinc oil the mclabolihin of (he 
rat heart Piui R S\iSDi.iia (b^ iiu it ition), 
J Ludln WThu (bj iin it itioii), itnl Clinton U 
Tuunes Diparlinuitof l^harmacologi/ anil Toxi- 
cology, School of Ucdiciiic, Uniuinity of Sotilhcni 
California, Lot, liij/thi, Califoinia Quimdiiio vt 

1 com.cntrilion of 0 0003M \i is fouiui to depress the 
ciuiogeiioiis ONigoii uptike ol rit \ciitutle slices 
ipproNimvteh 50 per cent, iiul ilao to decreisc the 
ibiliti of gluLOse to nnintiin the oxigcii upt iKc 
of such sliLLS This eoiuLiitrition his bLcii found to 
produce tjpicil qumuliiiL otTotts on the isoUtcd 
perfused rit heart Onlj sliglit i fleets Mere ob- 
sereed tt this coiiceiitntion on tlie utilizition of 
suceiiute, lietvte, pjniiite, iiul nulite, either 
with tissue slices or homogeiutes ilthough higher 
concent rvtionsw ere somew hit inhibiton toseveral 
elelu dtogeiulioii rcictions Further eeidcnee has 
indic.itcd tint quinidine exerts its depressant ac- 
tion on rat he irt metabolisin prohihh chicfh bj 
inhibition of the earlier st igcs of glucose break- 
iloMii The effects of qumidiiie on the brexkdoiin 
and sj nthcsis of high cncrg\ phospliatc bonds in 
rit heart homogenates lus ilso been investigated 
It ippareuth does not nurkedh uTeet adenosine- 
triphosphate breakdown at soienl low concentra 
tioiis which depress the isolated perfused heart 

Use of 0 N>gen consumption method for measur- 
ing antithjroid actiMt) of n-propjUhiouracil, 
thiouracil and 2-aminothiazoIe in rats EDW'tnD 
Sonet (bj invitation) and Nile vnth M Piuttk 
Deparlmenl of Pharmacology, ( nnersily of Oregon 
Medical School, Portland, Oregon Direct measure- 
ment of the 0 consumption rate seems logical in 
preference to indirect methods now utilized to 
estimate the relative effectiieness of antithyroid 
drugs Using a modified Peoples’ Metabolar (Pha- 
tah and Sa\cj , J Amer Pliarm \ssoc , 36 105, 
April, 1047) we have determined iveekly Oi- 
consumption rates in rats before and after treat- 
ment with thiouracil, n propj Ithiouracil and 2- 
aminothiazole The latter compound was fed in 
drinking water as a 0 1% solution while the thiou- 
racils were injected intraperitoneall} in doses of 
100 mg /kg per day The duration of treatment 
varied from two to four weeks 4.fter administra- 
tion of n-propj Ithiouracil the O consumption rate 
of rats showed a decrease from a mean value of 
20 4 cc /mm /kg bodyweight to 19 0 cc /min /kg 
at the end of two wrecks Within a comparable 
period the 0 consumption rate of the rats given 

2 aminothiazole decreased from a normal value of 
19 3 cc /niin /kg to 17 6 cc /nun /kg with a 
further decrease to 16 3 cc /nun /kg at the end of 
four weeks Thiouracil at 100 mg /kg dose gave no 
indication of effectiveness after two weeks of ad- 
niuustration 

The circulation of penicillin in (he lymph 
R J ScHACHTER (introduced by K Ebcou) 


Dept Pharmacology and Chemotherapy, Warner 
Inst Thcrap Reseat ch, New York City From the 
work of Roiainsky) New England J Med 223 
577 1016) it IS known that penicillin might still 
be present m the urine after the blood stream ap- 
pireiitlj IS pomcilhn-frcc We found, following an 
intramuscular injcotion of a suspension of penicillin 
in oil witli vasoconstrictor, that the duration of 
pcmcillm in the tissues is more than twice as long 
as in the blood streim An c\planatioii of these 
obaenations indicated a follow up of the fate and 
circulation of pcmcillm m the body , particularly 
at the end period of the blood level curve and 
afterwards This investigation revealed that the 
circulation of penicillin in the lymph might be as 
import int i factor in its transport as the blood 
circulation Ys a rule, the lymph collected from the 
caimulated thoracic duct of dogs contained de- 
tectable amounts of penicillin for significantly 
longer periods than the blood stream The peni- 
cillin present in the lymph — probably collected 
from the organs— eventually reaches the blood 
stream w here it is diluted to a point beyond detec- 
tion, then again concentrated in the kidney and 
eliminated This explains w hy the blood apparently 
13 free from pcmcillm while the kidneys still ex- 
crete detectable amounts The present findings on 
the prolonged lymphatic circulation, the persis- 
tence of penicillin in the organs, and the chemo- 
therapeutic activity without detectable blood 
levels, observed by Ercoli, Lewis, Schwartz, and 
whitehead (this issue), lead to the conclusion that 
the blood level is only one of many factors related 
to the effectiveness of penicillin therapy 
Malaria chemotherapy 2 The response of 
sporozoite-induced infections with Plasmodium 
cynomolgi to various antimalanal drugs L H 
Schmidt, Rochelle Fhadkin (by invitation), 
Wanda Squires (by invitation), and Clara S 
Gbntheb (by invitation) Christ Hospital Institute 
of Medical Research, Cincinnati, Ohio The activ- 
ities of various antimalanal drugs against tropho- 
zoite induced infections with Plasmodium 
cynomolgi were described in the preceding paper 
(Fed Proceedings, this issue, p 221) This re- 
port deals w ith response of sporozoite induced in- 
fections to qumme, quinacrine, chloroquine, 
oxychloroqume, chlorguanide (Paludrme), pama- 
quine, pamaquine plus quinine, pentaqume and 
pentaqume plus quinine Approximately 250 rhesus 
monkeys were infected intravenously with meas- 
ured doses of sporozoites Treatment with one of 
the above drugs was initiated either in the ascend- 
ing phase of the primary attack, or during the first, 
second or third relapses in cases w here infections 
w ere not cured by previous medication In all cases 
drugs w ere administered once daily, the duration 
of treatment being either 7 or 14 days Criteria of 
cure were identical with those used m the tropho- 
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zoite-induced infections (loc cit ) Results wcie is 
folloMS Quinine, quinacriiie, chloroquine, o\y- 
cliloroquine, and chloiguanide suppressed the clin- 
ical attacks of the spoiozoite induced infections in 
the same doses as ere effective against the tropho- 
zoite-induced disease Cures were not effected by 
these drugs, however, even when doses were ad- 
ministered which 11010 60 times greater than those 
which cured trophozoitc-induccd infcetions In 
contrast, pamaquine and pentaquinc, administered 
either alone or with quinine did effect euics Dose 
for dose these 8 aminoquinolines appeared to be 
equally effective These results indic itc lather 
clearly that the chemotherapeutic characteristics 
of P ci/nomof( 7 i infections in the rhesus monkey arc 
identical with those of P vivax infections in man 
Comparison of therapeutic values of several 
aiitimonials m e\perimental schistosomiasis man- 
som m mice jSIaxwlil ScneBEiix and E\ll\n 
Goldberg (by invitation) From Ihe Department 
of TherapeuLici>, New York Univetsity Colletjc of 
Medicine Methods previously described for pro- 
duction of standard infections of Schistosomi isis 
mansoni in mice, for sjstcniatic autopsj of these 
mice and estimate of the effects of drugs on such 
infections, had been applied only to rough serceiiuig 
of drugs They have now been used in an attempt to 
measure therapeutic effectiveness of several anti- 
monials on the disease in mice Two methods arc 
discussed The first is the simple therapeutic imle\, 
the ratio of the chronic LD50 to the CD50 w here the 
latter quantitj^ is the dose that frees fiftj’’ per cent 
of the mice completely of worms The second is 
based on the fraction of w onus destroj ed Betause 
of the high variability of worms found per mouse 
even in control groups this fraction is taken as nine 
tenths rather than one half So the second mcasuie 
of therapeutic effectiveness is the ratio of the LDoO 
to the dose that reduces the average w orm count to 
about a tenth of its value in control untreated mice 
Errors in both of these indexes arc discussed in 
detail Within the w ide limits of error to w Inch the 
values being measured aie subject, both indexes 
have similar magnitudes For sodium autimouj 
taitrate, ureastibamine, neostibosan and ncostam 
the indexes are below one Fuadin is the best of the 
antimonials currently used, its index is one Two 
oil soluble antimonials are the only drugs know n to 
have an index greater than one Implications arc 
discussed 

The chemotherapeutic action of a number of 
furan derivatives Llovd D Seaqer, Depailmenl 
of Phai macology, The IFowian’s Medical College of 
Penna Twenty furan derivatives were studied for 
their chemotherapeutic effectiveness against Trj p- 
anosoma equiperdum infections Mice w ere inocu- 
lated intrapentoneally with 500,000 to 1,000,000 
parasites/kg With the strain of Equiperdum used 
this produces 100% fatality in untreated mice 


within 5 days Drugs were given by stomach tubc3 
tunes daily for 4 d lys Soluble compounds were 
tested also by the single intrapcntoncal method 
Furfural, 5-nitro 2 furildehyde semicarbazone, 
fuiylacctate, furfurj 1 ileohol, furoic aeid and duril 
acrylie aeid were found to be active Additive ef 
fects but no synergism was found between the 
aetivc furan denvitives Furfural was found to 
have additive effeets but no synergism with acn 
flavine, stilbaniidine and pentamidine None of the 
furan compounds tested w ere found to influence the 
development of T cruzi infections in mice 
The nutritive value of the fattj acids of lard 
estenfied with a poljethjlene gI>col C Boyd 
bHVFSEuandFRAxcLsH Critciifilid (introduced 
bj PvLi Ij MeLvix) Chemical Hygiene Fellow 
t>htp, Mellon Institute, Pittsburgh, Pcnnsyhania 
The mere ising use oi the poljgljcol esters as phar 
maccutiial vehieles ind as an additive in bread to 
prevent the retrogr idation ot stareh renders impor- 
t lilt studies of their bioehemical beliavior The 
liresent report gives information on the nutritive 
value of the esters obt lined bj eoinbining the fatty 
icids present in 1 ird w ith a jiolj ethv lone glj col of 
ivenige iiioleciil ir weight 100 The plan of the cv- 
periinent is siinilir to those described bj Lepkov 
sky, Ouer and Evans (J Biol Chem 108 431, 
1935) L.ird fatty leids were prepared iccordingto 
tlic preceding refcreiiec J’art of the product was 
cstcnhed with jiolv ethylene glycol 400 to preparea 
nionocster, while the rum under w is resvnthcsized 
to the trigly ecridus Two groups of twenty four 
wcinling rits eaeii were feil a diet consisting of 
suciose37 5,eisciii32 5, silts 1, and cellulose 5 In 
group I (controls) f it w is&upj)lied'is21 partsofthe 
resynthesized glvecrides, while in group II it con 
sisted of 21 pirts of the iioly glycol ester Purified 
vit imins were supplied as daily supplements It 
the conclusion of 17 d lys feeding the mem weight 
gun of the polygRcol ester fed group (group II) 
was 110 ^ins per rit as opposed to 104 gms in the 
eontrols, w hile the d illy food consumption in gioup 
II was 10 gins per nt as compared w ith S 5 gins in 
gioup I Neither of these differences is statistically 
significant, nor w ere the grow th curv cs significantly 
different No cvideiiee of gross p ethology was ob 
served in eithci group it s.ierifice 

Comparative effects of d-desoxyephedrine and 
the isomers of amphetamine on smooth muscle 
Fred SiiAii LR (by inv It iiion), P L EwixcandG 
I Emerson Department of Pharmacology, Uni- 
leisity of Texas Medical Branch, Galieston, Texas 
Quantitative comparisons of the effects of d des- 
oxy'ephedrino and d-, 1-, and dl araphetaniine on 
intact and isolated smooth muscle of animals are 
made The property' of evincing the phenomenon of 
tachy'phylaxis is confirmed for these compounds 
On the rat intestine, the inhibitory action of epine- 
phrine is antagonized by these phenalkylaniines 
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•lud i!> cxprcbsed quiiiiUtUi\(_l}, wtliLpV Other 
autigoiusms ire reported wlueh help elucidate the 
meeluiuiams of ictioii inioKed 

Onset and duration of action of quinidinc lu the 
heart after oral administration in man S J Suwi 
(b\ umtition), CoMivuo DviniT (b> iiuitatiou), 
Josbi’ii G Blnton (h\ iiiMtitioii), Elvini, W 
CoTLOi L (bj invitation) , L ui ulxcl M II vnlon 
(b\ iniitatiou), Wiftlii Modlll, and Hxrr\ 
G 0 I 4 U Deparimuxt of Ph(itinai.Qlogy of Cornell Lint 
vcniitj Iftrficaf College, Caniioi oscular Research 
Unit of the Beth Israel Hospital, and Cardiac Set 
vice of the Hospital for Joint Diseases, \ew I orL 
The effect of quimdiiie suit ite \i is determined bj 
the cliange in the speed of the circus movement of 
the auricle in p.itionts ii ith luncuUr fibrillation 
Each patient recciictl a senes ot doses, variiug 
from 0 1 to 1 2 gm at one time, the dilTerent doses 
being given at lutcrials of seieril diys After a 
control electrocardiogram iios tikeii for the mcas 
urement of the F-F interi ils, additional tracings 
following the oral dose of the drug were taken at 
intervals of 2 hours In a group of 10 patients, the 
results show tliat the nuMinum clTect is alreade 
present in 2 hours in the last nujonti of cases 
after doses of from 0 I to 1 2 gm The effect w eats off 
griduallj at speeds van ing w ith the dose It lias 
completely disappeared 111 S hours after 0 1 gm and 
three fourtlis of the effect disappears in S hours 
after 1 2 gm 

Methadon derivatives of pharmacological inter- 
est Theodore R Suerrod (b\ invitation), 
Robert Kaiser (by invitation), J Svvros Mar 
T iNEZ (by invitation) and C vrl C Pfeiffer 
Dcparlmenlof Pharimcologg, Lniiersiigof Illinois 
College of Medicine, Chicago 12 Prom the pharma- 
cological viewpoint it IS hoped tliat at least five 
tj pes of methadon derivatives may be sy nthesized 
1) a short acting nondepressant analgesic for use in 
obstetrics, 2) a long acting orally effective anal 
gesic to obtund the pain of cancer, 3) a potent 
spasmolytic analgesic compound, 4) a uarcoticanal 
gesic with a w ide margin of safety for preanestbetic 
medication, and 5) a potent, persistent analgesic 
which perhaps, by chemical lobotomy , may per 
manentlv lower the pain threshold in causalgic 
states With these concepts in mind the following 
compounds are of interest 

Therapeutic index 


1) Methadon HCl 2 3 

2) Isomethadon HCl 3 1 

3) N N dimethyl 3 3-dipheny 1 ■l-imiao-2 methyl 

heiylamme HCl 4 0 

4) y dimethylamino-a, a dipheni I\ alenc acid HCl S 0 

6) 1 dimethylammi>*3- methyl 3 3 diphenv 1 4-acetox 

yheptane HCl 11 

G) 2 dimethylammo-4 4-dipheiiyl S-liexylidenacetyli 
mmo HCl 12 

7) 2-dimethylimimO'4 4-diphenyl 5-acetoxy heptane 

HCl 14 

8) 2 morphoUno-4,4 diphenyl S-acetoxyheptane HCl 40 


Compound No 4 is unique in this senes because of 
an atropine like effect on the intestine of the ancs 
thetized dog The other derivatives have a spasmo 
genic effect on the intestine similar to that of 
moth idoii Compounds No 5 to S are of interest be- 
cause of their high therapeutic indices and long 
dur ition of analgesic action The pharmacology of 
these compounds w ill be discussed 

Blood levels of (hiopcntal (Peiifothal) following 
repeated intravenous administration to the dog 
F E SiUDEviAN, A R Kellv (by invitation), and 
B J Adavis (by invitation) Department of Phar- 
macology, Univcrsily of Michigan The method of 
Jailor and Goldbaum was employed to follow blood 
levels of thiopental m dogs receiving repeated doses 
of the drug One group of dogs w as used to study the 
plasma levels of thiopental when moderate doses 
(10 mg /kg ) were repeated at short intervals (after 
complete recovery from narcotic action) Under 
these circumstances, the following evidence sug 
gests tliat some acute tolerance to the depressant 
action of this drug is developed a The plasma level 
at which the righting reflexes return is higher with 
each successive dose even though the actual dura- 
tion of narcosis progressively increases b A signifi- 
cant concentration of the drug is still present in 
plasma even after complete objective recovery', and 
this amount increases with each successive dost. 
Preliminary experiments were done m a second 
group of dogs to study the plasma levels and decay 
curve following the single daily administration of a 
larger dose (20 mg /kg ) of thiopental for 7-9 days 
The similarity' of the decay curve on the first and 
last day suggests, but does not prove conclusively , 
that under these circumstances neither tolerance 
nor cumulation occurs 

The effect of hepatic dysfunction in man on the 
duration of action of thiopental (pentothal) F E 
Shideman, A R Kelev (by invitation), L E 
Lee (by invitation), V F Low ell (by invitation) 
and B J Ad vus (by invitation) Department of 
Pharmacology, University of Michigan and Ypsi- 
lanti Slate Hospital, Ypsilanti, Michigan It has 
been previously demonstrated that the liver is the 
major organ involved in the detoxication of Pento- 
tlial by the rat (Fed Proc 6,344,1947) The follow- 
ing experiments were performed to determine if 
such w ere also the case in man Bromsulfalem re- 
tention and serum proteins were determined in 
individuals with and w ithout a history of liver dis- 
ease Nine patients with a normal bromsulfalem 
retention and A/G ratio (group A — normal liver 
function) and six with an abnormally high brom- 
sulfalein retention and an abnormally low A/G 
ratio (group B — reduced liver function) were se- 
lected for study Each patient received 4 mg/kg of 
Pentothal Sodium in a 4 per cent solution intra- 
venously, injected ever a period of 30 seconds 
Duration of action was determined as the interval 
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elapsing between the administration of the drug 
and the time when the individual could stand w ith- 
out support The significant mean duration of 
action foi gioup A was 119 4 seconds (t = 17 C2) 
and for group B was 488 5 seconds (t = 1 72) A 
significant increase in the duration of action of 
Pentothal was thus demonstrated in those piticnts 
w ith impaired liver function (t of the differcnre of 
means = 3 32) 

The specificity of the determination of alcohol 
in biological fluids II Wauu Smith (introduced by 
G H W Lucas) Deparlmenl of Pharinaco’ogy, 
University of Toronto Several high blood values 
for “apparent” alcohol in cases of diabetic acidosis 
have been reported in the literature A reinvesti- 
gation was made of the possible values for “appar- 
ent” alcohol which appeared in advanced diabetic 
acidosis in e\perimental animals and in humans, 
measurements were made on blood iiid urine In 
the course of this study , it was found necessary to 
specify completely the conditions for collection and 
treatment of sample, in order to minimuc errors 
due to contaminants other than ketones A “spe- 
cific” method for alcohol was developed which was 
based on the Widmark desiccation procedure and 
which used a pretreatment of blood or urine 
samples by a modification of the Friedmann-Klaas 
reagents for saliva The excess dichromato was de- 
termined colorimetrically' by the use of the chro- 
matediphcnylcarbazide complex When conditions 
for oxidation were completely specified, a theoret- 
ical recovery of alcohol added to blood or urine was 
obtained, using 0 5 cc samples with a precision of 
±2% over a wide range of concentrations It is 
concluded that conditions can be chosen for the 
chromic acid oxidation such that the amounts of 
acetone possible in blood are of no practical 
significance 

Method for kymographic recording of CSF pres- 
sure, effects of histamine, antistine, PBZ, et al , 
thereon J Smith (by invitation), A Cvmeron 
(by invitation), B Graver’ Division of Pharma- 
cology, Research Department, Ciba Pharmaceutical 
Products, Inc , Summit, New Jersey The effects of 
histamine upon canine spinal fluid pressure and the 
antagonistic actions exerted against them by the 
two antihistaminics 2- (N -Phenyl -N-benzylamino- 
methyl) -imidazoline Hydrochloride (Antistine) 
and N , N -Dime thyl-N '-benzyl -N' (a-pyridyl) - 

ethylenediamine Monohydrochloride (Pyribcnz- 
amine) were investigated A method was devised 
for the continuous kymographic recording of cere- 
bral spinal fluid pressure, since none was available 
A blunt 20 gauge needle was inserted into the 
cisteina magna and the changes in pressure trans- 
mitted to a sensitive W'ater manometer The effects 
of histamine were quite variable increases, de- 
creases, but more commonly bi-phasic reactions 
w ith an initial fall and a secondary rise The anti- 


histaminics lilt igonizcd about cqii dly histamme’j 
action on the Cfel* pressure and the blood pressure 
The effeets upon the pressure of a senes of standard 
drugs were ilso investigated and the conclusion 
driwn that the effeets upon the CSF pressure 
usually piiallcled the effeets ujion tlic blood pits, 
sure In general the results suggested that this 
method w is an indirect measure of cerebral blood 
flow , but this hypothesis could be tested only b} 
eoneoimtant direct measures of the flow The anti 
histaminies themselves usually caused a decrease 
or no change in the CSF pressure so that their 
elinieal use probably would not be contraindicated 
in conditions in which that pressure was abnor 
mally inercascd 

The tissue distribution and toxicity of emetine 
PvulK Smith, \nnAHVM I Gimble (by invita 
tioii) and Clarke Dev ISON (by invitation) From 
the Dtpartment of Pharmacology, The George Jf'ash 
ington L nncrstly School of Medicine, Washington, 
D C Methods were investigated for the determi 
nation of the distribution of emetine in animal 
tissues Results, using the methyl orange technique 
described by Brodic and Udcnfriend (J Biol 
Chem 158, 705-11, (1915)) and a method utilizing 
the ultra-violet ibsorption bands, were in satis 
factory igreement Two hours after intrapentoncal 
injection of the drug in rats, the concentrations 
were highest in the liver with appreciable amounts 
in the lung, kidney and spleen The concentrations 
111 muscle, brain and blood were v cry low In spite 
of the high cardne toxicity of this substance, the 
concentrations in the heart w ere also low Vfter IS 
hours, the eoneentrations in the liver, lung and 
kidney were approximately half the concentrations 
found at the cud of two hours Samples of the w hole 
mouse were analyzed at intervals up to 35 days 
after intrapentoncal administration of the drug 
The amount of emetine recovered decreased slowly 
until approximately the eighth day and remained 
approximately constant for at least 35 days with 
doses varying from 40 to 80 mgm per kgm The 
amount recovered after eight days was fairly con 
staut, that is, there had apparently been a greater 
excretion or destruction of the drug after high doses 
than after low doses The intrapentoncal LDjo ni 
rats w as approximately 17 mgm per kgm and in 
mice 62 mgm per kgm over a seven day period 

The distribution and excretion of antimony 
following administration of antimony potassium 
tartrate and neostibosan Ralph G Sviith, JwiES 
Y P Chen (by' invitation) and Marguerite 
Magee (by invitation) Department of Pharma- 
cology, Tulane University School of Medicine, ^eio 

Orleans Antimony potassium tartrate (10 nig /kg) 
and Neostibosan (80 mg /kg ) representing ter- 
valent and quinquevalent antimony' compounds 
weie injected intiapentoneally' in single doses into 
hamsters Senes of animals were sxcrihced at 1, 6, 
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12, 21 or lt> lioiiia ifUr iiijl( lion Rlood, litirt, 
mugs, spittii, livtr, mustk, bonu, kiiliitj, bile, 
g-vstroiiitLstin il I net iiul Lontents, uiinoiind Ilcls 
were iinhxod for intiinonj bj tlic tolorunclrn, 
method of Miron With vntimonj pot issuim tar 
trilt i ilccrc ISO m iiilimoiij toiiccntratioix in 
tisbiicb ind blood usually oocuircd iftcr (i to 12 
hours but the oontout 18 hours iflor administration 
w IS at Ic 1 st 50 per ooiit of th it it the one hour 
period, iiitli the cNocptioii of kidiicj , gistrointes 
tin il tnot ilid bile \\ liioh show od still low or v lines 
The uorigo coiiooiitrations in ho irt, sploen, livci , 
bone lud gistrointcstiiial tract were higliir at the 
0 or 12 hour periods tli in 1 liour iftor iiijeotioii but 
tho difTorenocs iniolvod woro not statistic illy sig 
nificiiit With Ncostibosaii tlie decrease in iiili 
mon\ coacontration over tho IS hour period nos 
more ripul falling to from 20 to 50 per cent of tho 
one hour laluLS Kidnoj ind livor on tlie contrir> 
showed 111 lint lined or imroising eonitntrilions 
throughout In ooniparison with other tissues, high 
conceiitritions of intinionj oieurred in liver, bile 
and soinewhit in spleen ifter iiitimony jxitassiuni 
tartrate and in spleen, kidiiej , liver iiid bile after 
\co3tibos.in In accord w ith pre\ lous reports more 
antmionj was overoted bj the bowel tliiii bj the 
kidney after intiniony ixitassiuni tirtrate, the re 
verse occurring ifter Acostibosan 
Initial studies of the inhalation toxicity of be- 
rj Ilium sulfate Glokci- F Sinecii- (bj iiivita 
tiou), Vlton G PBTTtNCiLL (bj nivitatioii), ind 
Herbert E Stokivcer (bj invititioii) Intro 
duced bj H luibi B ILiir D it a from 5b animals 
representing 6 species were collected to supply in 
formation on the toMC effects i luscd bj the luhala 
tion of berj Ilium sulfate tct.ahy drato at a coucen 
tration approMinating 90 mg of the s.ilt per cubit 
meter of air The animals were exposed 6 hours 
daily for a two week period in a small inlialation 
exposure chamber Morlahly, for all species, was 
43% of the exposed inimals or 20 of 20 mice, 2 of 
10 rats, and 2 of 7 hamsters No dcatlis occurred 
among the 2 dogs, 3 rabbits and 14 guinea pigs 
Weight response data showed that all species save 
the guinea pig were adversely affected by the ex 
Ijosure The rat and hamster showed greatest 
weight depression, losing 11% of their original 
weight Clinical chemical values indicated renal 
impairment and some subsequent regeneration in 
the rabbits hluch loss serious kidney damage and 
hepatic injury in dogs was indicited from biochem 
leal tests performed on both blood and urine 
Hematologic results show ed definite upward trends 
in the leukocytic count during the second week of 
exposure External symptoms differed in extent in 
each species Thus, osculir opacity developed in 
the dog, mouse and guinea pig w horeas the rat de 
veloped riles, other species were unaffected ex 
ternally The histologic findings showed the effect 


of the abborjition of Be&Oi llEO througli the 
respiratory tiactof the moubc, rabbit ind rit to be 
puliiionaiy edema Hepatic injury was obbcrved in 
miee dying during tlie first 9 days, but not there 
aftci Renal eh ingcs^icre found in tho rabbit and 
rit with some regeneration of the tubular cpithe 
liuni m the former species hlarkcd species varia 
tion, but good conformity within each spceics, was 
observed in the resiioiisc to the inhalation of 
BcS 04 4H.0 llio sulfate ion was felt to contribute 
significantly to tho toxicity of the beryllium salt 
The blocking action of inagnesiuni ion on sym- 
pathetic ganglia John B Stanhuri (intioduced 
by Dno Kraver) Deparlmenl of Pharmacology, 
Ilarward Medical School If magnesium ion is in- 
jected intravenously, or into the arterial blood 
supply of tho ganglia in cats during preganglionic 
stiniuhtioii of the superior cervical ganglion, tlie 
stellite ganglion, or the inferior mesentone gan- 
glion, a brief blockade of impulse transmission 
occurs This blockade is located at the ganglion, 
since the injection has no intlucnec on conduction 
in the pro and postganglionic fibers Magnesium 
ion has a relaxing action on the nictitating mem- 
brane independent of its effect on the superior 
cervical ganglion, and a dccoloratiiig effect on the 
heart independent of its action on the stellate gan- 
glion Magnesium ion given intravenously lowers 
the blood pressure in the intact cat as w ell as w hen 
sympathetic tone has been eliminated by pithing 
or by giving a constant infusion of opinophnno 
This suggests that the blood pressure low oring ac- 
tion of magnesium ion is not w holly attributable to 
its effect on the sympathetic ganglia 
Potentiation of the effect of antihistaminic 
agents by iron compounds George W Stavrxki 
Department of Physiology, Faculty of Medicine, 
UniicTsity of Ifcstern Ontario, London, Canada 
Noting that Ca^ is necessary for blood clotting, 
neutral salts aid the action of heparin, and iron 
containing substances play an important role in 
intracellular respiration, it was decided to investi 
gate metallic comixmnds as possible activators of 
antihistaminic agents While Ca and K were in- 
effectual, Ferrous Sulphate, in decerebrated va 
gotomized eats, increased the effectiveness of small 
doses of Antistinc in counteracting blood pressure 
changes induced by histamine Experiments on 8 
patients w ith seasonal hay fever and asthma due to 
ragweed showed that administration of Ca or K 
with antihistaminic drugs was again ineffectual 
whereas Ferrous Sulphate by mouth m daily doses 
of 20-45 grains added to Pynbenzannne or Antistme 
was most effective in alleviating allergic manifesta- 
tions Iron also seemed to relieve the lassitude and 
drowsiness induced by antihistaminic agents, this 
latter action made it possible to increase the doses 
of Pyribcnzannne and Antistme w ith further bene- 
fit to the patients (50-100 milligrams Pyribenz 
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diiiiuc boinctinics ujinhiiitd witli tia much as 200 
milligrams Aiitistiiic, and 0 5-0 C grams I'orrous 
Sulphate were given 1-5 times a day without ill 
elTects As a precaution, iron was given with eal- 
eium whieh is known to re,duco the loxieity of 
iron) One patient, 111 spite of taking COO milligrams 
of Antistine daily, developed asthma which was 
not materially helped by inti unusc ular iiijec tions 
of epineplmne in oil When put on antihistamine- 
11011 therapy he was relieved fiom isthina w ithin 
45 minutes and eontinued in relative eomfoit 
throughout the lemaindei of the hay-fever season 
in the f lee of an me reusing pollen eouiit 
Adrenergic blocking properties of certain lialo- 
genated ethylamine derivatives Ci i m A SioM 
(by invitation), Paul Aciii miacii (by invit itioii) 
mil Eari R Loi w Dcpl of Pliarinacologi/, Untv 
of Ilhnoib College of Medicine, Chicago !■ \pi ri- 
inentswere made to study the idrenergic blocking 
iition of N (2-bromocth\l) N ethyl 1 naiihthi- 
Icncniothylamiiie IIBr ind 2 biphi n\lo\\i tlijl 
butyl /3 c hloroethvl iimne IICI, which have been 
show n previously to h ive the ability to bloc k cer 
tain effects of einnephrini as well as histaiiiiiie 
(Fed Proe , 6 301,1017) Adrenergit ac tivity was 
induced in clogs lightly mcsthetircd with pento 
barbital sodium by (1) oeeliision of the common 
carotids, (2) piocluetion of aiioxia (Nj inhalation) 
and (3) injection of sm ill doses of nicotine, the 
response in each case was manifested as a rise in 
blood pressure The effect of the eomiKiunds on the 
pressor response to iiijee tions of epinephrine was 
also determined In control c*\pe rimenfs iiiaclc in 
animals receiving no tre itincnt the ibovc responses 
remained essentially unaltered for three or four 
hours The intravenous doses of N- (2 bromocthyl) 

N ethyl-l naphthalenemetln lamine 1113r ind 0 
2 - biphenyloNy ethyl butyl 0 ehlorocthyd 
amine IICl were 1 mgm /kgm , ind 5 mgm /kgni , 
respectively In both itroiiimrecl and unatropin 
ired animals both compounds leverscd the pressoi 
effects of epinephrine and blocked or reversed the 
responses to nicotine mil ano\ia The pressor re- 
sponses to caiotid occlusion weic diminished to a 
significant degree but were not blocked, possibly 
because liberation of epinephrine from the adrenal 
medulla is not coneerned in this reaction to the 
extent that it is in responses to meotinc and 
mo\ia This evidence, in conjunction with results 
of previous studies, indicates that N-(2 bromo 
ethyl)-N ethvl-1 naphthalenemethylamino IIBr is 
a more potent aclieneigic blocking compound than 
0 - 2 - biphenyloxyethyl butyl 0 - clilorocthyl- 
ainine HCl and that the former compound is also 
highly effective in antagonizing histamine 
ElTects of alterations in body temperature on 
properties of convulsive seizures in rats Ewaui 
V SwiNiARi) (by invitation) and Tami s E P 
Toman Dcpai Imenls of Phai inacologij, Pharmacy, 


and Physiology, If niversily of U lah, Hall Luke Cilg, 
Utah Threshold and pattern of cleetrieally and 
ehemieally induied convulsions were studied in 
rats whose body temperature was experimentally 
varied by environmental heating or cooling Seizure 
Ihrcshold Eleetroshoc k tlin shold (GO cycle A C , 

0 2 SCI duration) for minimal seizures was dc 
creased by lowering and inireascd by elevating 
body ti miierature TheQiowasl 5.it25“-35°C and 

1 Sal 33°-l5°C The results suggest an absolute in 
i reuse in eh i trieal excitability at reduced temper 
atiircs, modified by' an inercase in tune constant of 
excitation The thresholds for Metrazol and Piero 
toxin seizures were also reduced by lowering body 
lem|)( nature ((2io approximately 2) Extremes m 
body temperature (below 25°C mel above 13°C ) 
were eonvulsant to some ininnls Ilccoicry The 
elTee t eif boely te mperature on recovery rate of mm 
mill Hii/ure thresliedel following miximal seizures 
was stuelieel '1 he time for recovery to 150% of 
thrisholel wius ipiiroxiinately doubleel by a 10°C 
re elm turn in boiK te injieraturc (Qio ijiproximatcly 
2) Seizure Paltcrn The login of maximal seizure 
duration \ iricellinc irh with the rceiproialofabso 
lute te miierature, giving a Qio of 2 S The tome 
c xtensor e eimiKinent w is eleerenseel in relative dura 
tion either by lowering or elevating body temper 
it lire , iiiel was ibolishiel below 27° inel above I2°C 

Some metabolic products of para-aminobenzoic 
acid Cni\ Wiiin Tmciu (by invitation), JuniTii 
Baii i (by invitation) inelPvuLlx Smith I'rotn 
the Dcparlmtnl of Pharmacology, The George II ash 
tnglon U nit crsily School of Medicine, IVaskiiiglon, 

D C In conlinintion of our studies on the fateof 

p ini iminobcnzoic leiel, gly eiironatc excretion was 
eletermincil following the oral administration of 
para aminobcn/oie mil or the soelium salt, using 
the c irb izolc mclhoil recently dcsenbed by Disclie 
(I Biol Chem 167, ISO-IOS (1947)) In patients 
given single six gram doses of the drug or smaller 
eloscs every two hours, relatncly large ciuintities 
(up to 2 7 gm ) of apparent gly i uronate w ere pres 
cut 111 twenty -four hour urine specimens The 
c hanges in the excretion rite of this substance were 
roughly p irallel to the change in the excretion rate 
of free iiniiic Using the countercurrent distribu 
tion method of Craig (J Biol Chem 155, 519-34 
(1914)) to supplement other methods, it was 
elctermineel that the metabolic jiroducts of para 
aminobeiuoic acid piobably include the free acid, 
para amiiioliippune acid, the acctylated forms of 
each, and a glycuronate dcriv itive of a free amine 
These studies suggest that the metabolism of this 
drug IS similar to that of benzoic acid (Snapper, 
Am J iMed , II, 327-333 (1917)) and some of the 
sulfonamielcs 

Urinary excretion of histamine following oral 
administration, employing an improved colori- 
metric method III RBLRa Taiior and Sanford M 
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RobbiNTiivL Divit>iou of P/it/iioIofli/, National 
IniilUuto of Ihalth, BUhot^da, Maryland A Lolon- 
lut-tni- mt-thod for hialamiuo, brscd upon i diazu 
rnotiou uith 4 mtrouuliuL, has btuu dii\i,lopcd 
By tlu, uso of a aolvcut (luethil isjobuljl kotoiic) 
the color IS cvlractcd ind then brought to ii pll of 
7 7 by shaking w ith barbital buffer Plus procedure 
IS sensitive to approMiualely 0 5 gaiuiiia of lust 
aiiuiie base, and results upon animal tissues indi- 
c ite a satisfactorj degree of speeiheltj' Anrep has 
show n that histuiniiie c in oeeur in the urine in free 
ind eonjugated form A eorresponding study of 
uriniry histamine following oral adnunistr ition 
was carried out in several speeies of animals Up to 
35 per cent of the amount given could be leeovered 
There was considerable speeies variation m the 
tot ll evcretion, and in the amount conjugated 
Some effects of ouabain and/or calcium in mice 
RoBLiii T\iiul and W Lani. Wilhams (Intro 
ducedbj R N Biurtii) Dopai ImcnU of Vnalomij 
and Mcdicmc, UnweT!>ily of Minnesota Mice (av 
w t 25 gins ) w ere dailj injected subcutaiicouslj or 
intraperitoncalli with (doses c\prcBScd in mg per 
100 gins bodj weight) (a) ouabain, 0 5 to 2 mg , 
for 1 to 30 dijs, or (b) uileium elilonde, 33 to 50 
mg , or ealeium gluconate, 100 to 200 mg , for 13 to 
19 days, or (c) with combinations of ouabain and 
ealeium in amounts representative of the range of 
doses listed in “a" and “b ” Total daily amounts of 
ouabain greater than 0 25 mg w ore injected in 
divided doses over a period of 1 hour since larger 
single doses often resulted in immediate death 
Most of the treatments w ith one of the compounds 
and all of the eombiucd treatments produced small 
focal areas of nijocardial necrosis Mice receiving 
ouabain (alone) showed iii addition to myotardial 
lesions some edema, venous and capillarj conges 
tion in kidnejs, liver, and lungs In addition to 
these changes treatment with calcium or combi 
nations of calcium and ouabain produced necrosis 
and hemorrhage in the livers and kidneys An in 
creased dual tovicitj of combinations of ouabain 
and calcium was suggested bj reduction in life 
expectancy in relation to that observed in mice on 
single treatment with either calcium or ouabain 
However, any increase in the toxicity and lethalitj 
of combinations of ouabain and calcium could not 
be quantitatively correlated with increased total 
tissue damage (heart, liver, kidnejs, and lungs) 
and such doses demonstrated no clear synergistic 
or cumulative effects in producing morphological 
myocardial injury 

The pharmacology of organic thiocyanates 
SiLAB A Aboel Tawab (introduced bj John C 
Kbantz, Jr ) Dcpartmtnl of Pharmacology, Untv 
of Maryland, School of Medicine, Ballimore The 
study of some organic thiocyanates revealed the 
depressor action of these compounds especially 
withp thiooi auophenol Further study of this sub 


stance showed that it diminishes the oxygen con- 
suniption in wliitc albino rats together with 
pathological changes in tlic thyroid gland analogous 
to those of colloid goiter The insolubility in water 
and the high toxicity of this compound has led us 
to suggest the synthesis of thiocyanobcn/oic acid 
derivatives, the sodium salts of which arc soluble 
in watci and the benzoic derivative is compaia 
tivcly non toxic Sodium p sulfocyanobcnzoatc is 
found to have a jiroioiigcd depressor ictioii with 
alow return to normal and marked reaiiiratory 
stimulation — an action whieh is belicied to be 
central in origin Comp vrative study w ith sodium 
tliioey mate showed that the sulfocyanate radical 
18 about SO times more potent than the ladical in 
polar eombin itioii w ith an alkali cation 
Factors affecting the use of lung thromboplastin 
in the determination of prothrombin time Ber 
NAUU G H Thomas (by invitation), JicqueuNi- 
Si i ARS (by invitation), and Cii irles R Linlp ar 
Pharmacological Development Division, E R 
Squibb A Sons, ew BritnswicL, NcwJeisey Dried 
thromboplastin from rabbit lung w is found to be 
more st iblc at room temperature and more potent, 
and to give bcttei correlation of clotting tunc w ith 
V irious prothrombin levels in undiluted and saline 
diluted plasma than thromboplastin from rabbit 
bniin Lung tliiombopiastin showed greater activ- 
ity when oxtraited with an aqueous solution eon 
taiiiing both sodium and calcium chloride rather 
than w Ith one containing only sodium chloride The 
addition of 0 4 per cent phenol to the extracting 
fluid increased in most eases the ictivity of the 
extract, and preserved the thromboplastic activity 
for approximately 24 houis when the extract was 
stored at room temperature Factors lengthening 
the prothrombin tune were found to be the re- 
moval of part of the suspended thromboplastin by 
centrifugation of the extract, the addition of inade- 
quate or excessive amounts of calcium chloride in 
the test, the use of more than the required amount 
of oxalate in the collection of blood s.imples, the 
presence of clots in the blood sample to be tested, 
and undue delay in performance of the test In 
order to evaluate prothrombin tunes properly , the 
tests should be made w ith a standai dized thrombo 
plostin under carefully eontiollcd conditions 
Effect of adrenolytic agents on the response to 
pressor substances in the domestic fowl Ronald 
M Thompson (byinvitation) and Julius W Coon 
Depl of Pharmacology, Universily of Chicago It 
has been show n that dibenamine HCl causes a le- 
versal of the pressor response to epinephrine in 
inanir uls Intravenous dose of 20 mg /kg of diben- 
amuic HCl neither levciscd nor depressed the 
pressor responses to small or large doses of opi- 
iiephrine in the domestic fow 1 Dibenamine also did 
not affect ippreciably the pressoi responses (in 
amounts equivalent in pressor effect to 0 1 cc of 
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Lpiiicpliiiiit., 1 100,000) to bcn/Liliino, cobcfiiii, 
epliLtliinc, neosynophnnc, ajiiLphniic, tj uiiimii-oi 
mcolino in the fowl Howcvci, dibcn iimiie-IICl 
mirkeclly diininishtd the preaaor leaponae to the 
equivalent amount of Vaioii (2,ldiinetho\}- 
aljiha phenj 1 bet i methj lamitio ethanol Priaiol 
ind dihj dioeigotamine, unlike dibenamine-IlC’l, 
diniiniahcd (though did not leverao) the iireaaor 
1 espouse to opinephiinc This is interiireted iia 
indie iting a diffeienee in the ineehaniain of iietiun 
of these two adienolytie diuga fioni th it of dibi n 
aniine-lICl The doineatie fow 1 was m irkedlj reaia 
taut to the to\ie elfeeta of epineiihrine Vs inui h as 
30 mg /kg of epinephrine (1 100) injeeted rapidU 
intiavcnously did not eause the immedi iti ile ith 
that oceuis in munmala given mueh ainiller 
amounts However, doaes upwaid from 2 5 mg /kg 
of epinephiine caused immediate iiioatration, 
followed in ibout 10 minutes b^ extreme ddlieiilU 
111 the expiritory ph ise of lespir ition, and de ith in 
10 to 120 niinutea Death ajipe ired to be the result 
of inereisiiig lespiratorj dillieulties Vn iiitrue- 
iious doseof lOmg /kg of epineiihrine one hourufti r 
20 mg /kg of intrivenous dibeiiamiiie IICl tausid 
no piostratioii, oiilj slight respiratorj dilheulti, 
and full letovery 111 the majoiitj ofehiekens Thus, 
dibeiumine-IICl pioteeted the ilomestie fowl 
against the toxic etleets of largo doses of ejniie 
phriiie ilthough it did not alTeet the pressor re 
spouse to epinephrine 

EfTcct of convulsant and anticonvulsant agents 
on acetylcholine metabolism and elTector organs’ 
acetylcholine sensitivity Ci viix roun v ind llxii 
OLD G WoLii i\ew I oiL llobpildland the Depart 
menli, of Medicine curolugi/) and Pi,ijchiatrij, 
Cauicll University Medical College, h cw \ork, \ 

Y It has been repoi ted that leetyleholine applied 
locally to the motor areas of the eeiebral cortex oi 
administered paienterally in inimals iiiduecs 
changes in the eleetroenceph ilogiam resembling 
those observed during ‘giand mvP att leks in mail"' 
In the following it was aseertained w hether or nqt 
the convulsion inducing agents (peutamethylcne 
tetra/ol, piciotoxin, strychnine, morphine, cam 
phoi, scilliroside, digitoxin) (a) ineiease the syii 
thesis of acetylcholine (iiiercased activity of 
choline acetylase), (b) decrease the hydioljsis of 
acetylcholine (deci eased activity of cholinester- 
ase), and (c) inciease the sensitivity of elTector 
oigans to acetylcholine All of these iiicasuies, to 
gether or sepaiately, may induce a tempoiary ac- 
cumulation of acetylcholine It w as also ascertained 
w hethei or not the anticonvulsant agents (liydaii- 
toin, methyl-phenyl ethyl hydantoin, clipheii- 
ylhydantoinate sodium, tiinietliadione, sodium 
bromide, phenobaibital, barbital sodium, pento- 
barbital sodium, diallylmalonylurea, iso amyd- 
ethyl barbi till ate sodium) (a) deciease acetyl- 
choline sy’iithesis, (b) inciease the hydiolysis of 


aeety leholine, and (e) decrease the sensitivity of 
elTec tor c ells to ai etydeholirie These measures, to 
g( tlier or separately , may induce a temporary 
decrease of aeetyleholine The results show that 
most of the eoiivulsion indueing agents cause an 
aceuiiiiilation of a< ety k holme and most of the anti 
eoiiv ulsaiit agents cause a decrease in the eoncen 
trition of aeetyleholine There are, however, 
eonvulsion indueing and anticonvulsant agents 
that do not modify aeety leholine metabolism in the 
above demonstnited manner It seems thataccumu 
lation of aeetyleholine per se is not the primary 
fac tor in the iiidiietion of convulsive seizures nor is 
lack of leetyleholine the primary factor in proven 
tioii of lonvulsne sei/ures 
The quuntitative estimation of theophylline in 
blood 1m>\v xiii> It Tiiuur, Jii (introduced by 
John C IxiiASrz, Jii ) Deparlmcnt of Pharma 
eology, Univ of Maryland, School of Medicine, 
Baltimore V eolorimetrie method for the quanti 
tative estiiiulioii of theophylline m blood has been 
developed The method is b ised on the formation 
of a red color through the coupling of a diazo com 
IKiund, the dnuoli/ed o amino 2 benzoylaiiuno 1,4 
diethoxybeii/ene with in alkaline oxidation prod 
net of theophylline The re letioii produees i torn 
paratively stable red eolor tliat will detect 
thcophy lime m blood levels of 0 1 mgiii % or more 
The method his been ipplied to patients under 
going theophv lime therapy 
The spreading of Evan’s blue injected intra 
dermally Rviiii Uum (by invitation), Patriciv 
Com ixb Cow DLiti (by m\ it ition) and Gtonct E 
Fvimvu, Ju Dcpl of Medicine, Temple Univ 
School of Medicine, Philadelphia, Pa Following 
the mtr idermal mjeetion of 0 1 ee of 0 24% Evan’s 
blue 111 aipieous 0 9% sodium ehloride solution, the 
longest and shortest diameters of the blue ircawere 
me isured The spreading index was calculated,— 
sejuare of the median radius at 3 and 21 hours di 
videdby this figure for the initial wheal The degree 
of spreading varied greatly among both healthy and 
diseased persons but was repeatedly similar in an 
individual The avenige spre idmg index in a group 
of 30 he dtliy , young adults (15 men, 15 women) was 
1 5 at 3 hours, w ith a range of 1 5 to 10 7, and 10 at 
24 hours, 1 5 to 23 b The degree of spreading at 3 
houis seemed to be little alTeeted by factors such 
as exei eise and w uither w hieh iiuiy alter the reading 
at 24 hours considerably Patients w ith rheuiiiatic 
fever showed no gross diflerenees, 5 cases in the 
active phase had an average index of 3 1 at 3 hours , 

5maetiveeasesaveiaged4 5 Fifteen cases of active 

rheumatoid arthritis had an avenge index of H 
at 24 hours with i range of 5 4 to 29 6 Ten patients 
with far advanced pulmonary tuberculosis had an 
average of 6 G and 10 mininial cases 5 1 at 3 hours 
Pregnant patients before and after delivery and 
lases of peiiarteritis nodosi, disseminated lupus 
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orj tlienutosis and osteoarthritis liave been stud- 
ied No correlation his been found bctw een spread- 
ing mde\, erythrocyte sedimentation rate and the 
inhibiting effect of the blood serum on the action of 
hjaluronidase derived from hemolytic streptococci 
of group A 

The estimation of alpha and beta estradiols and 
of estrone and equilin in binar> mixtures Ernest 
J Umbbrgi n and J iCK AI Curtis (introduced by 
Arnold J Lehman) Division of Pharmacology, 
Food and Drug idnninslration, hedeial Securtly 
Igeticy, )Vashington 25, D C The bchivior of 
several natural estrogens tonard various concen 
trations of sulfuric acid has been studied These 
studies liavc provided a method for the ideiitifiea 
tioii and quantitative estimation of the estrogens 
after their partial separation bj ehioiiEitographj 
Beta estradiol may be determined bj heating iiith 
i solution of 30% sulfuric acid and 20% n-butil 
alcohol in water on a boiling water bath for 6 nun 
utes and reading the color it 524 mniu Total 
estradiols arc deterniined hi heating w ith 90% sul- 
furic acid for 15 minutes and reading at 444 nimu 
Vlplia estradiol is determined bj difference Es 
troiie and cquihn may be deterniined siniullane 
ouslj by heating with 90% sulfuric acid for 5 
minutes and reading at 450 and 4S0 mmu The pro 
portion of estrone or equilin can then be calculated 
bj simultaneous equations or b> applying the 
formulaof Kaudson,Meloohe,and Judaj (4n Ed, 
Ind Eng Chem 12, 715, 1940) 

Efficacy of atropine in children K R Unn x, K 
Glvser (by invitation), E Lipton (by mutation), 
and P Patterson (by invitation) Departments of 
Pharmacology and Pediatrics , University of Illinois 
College of Medicine, Chicago 13, Illinois Effects of 
graded doses of atropine following oral and sub- 
cutaneous adnunistration w ere deternuned in chil- 
dren aged 1 month to 12 years The suppression of 
the stimulation of salivary flow by chewing gum 
over a specified 5 minute period was chosen as the 
criterion for threshold effects in older children 
The threshold doses determined by the chewring 
test wrere identical w ith those suppressing the flow 
of saliva elicited by small doses of methacholine 
injected subcutaneously In children below the age 
of 3 years, minimum effective doses of atropine 
were estimated by the saliva flow after metha- 
choline Although appreciable individual varia- 
tions, especially on oral administration, were 
sometimes encountered, the average threshold 
doses in the various age groups (1-12 months , 1-3 
J ears , 3-6 years , and 6-12 years) w ere found to lie 
in a narrow range from 15 to 23 micrograms after 
oral doses and from 4 to 6 micrograms after sub- 
cutaneous doses of atropine per kgm body w eight 
Slightly larger doses often caused flushing and fe- 
brile reactions in small children Still larger doses 
were required to raise the pulse rate and to dilate 


tliQ pupils The implication of these studies on the 
concept of physiological “vagotonia" m young chil- 
dren w ill be discussed 

A comparison of curare alkaloids E F Van 
Mvanen (introduced bj Otto Krai lr) Deparl- 
mciit of Pharmacology, Ilanard Medical School 
The preparations studied included d-tubocuranne, 
c toxifennc II and an extract of the barkof Strych- 
nos Toxifera Tliese preparations decrease the 
sensitivity of the isolated rectus abdominis of the 
frog to acetylcholine The shape of the dose re- 
sponse curve suggests a competitive reaction be- 
tween acetylcholine and the curare alkaloids The 
relative activity of the alkaloids on the rectus 
abdominis docs not correspond to their relative 
lethal dose in mice, injected lutravcnouslj Of the 
three alkaloids named the relatii c activity in the 
rectus was, respectively ,1,25 and 0 3 The corre- 
sponding LD 50’s in mice were 1, 0 62, and 0 044 
(for the ox tract, the dry weightwas used in calcula 
ting these results, 1 gram of extract, dry weight, 
corresponds to 3 grams of bark) In rats anesthe- 
tized with uretliane,tw itches from the Achilles ten- 
don on maximal stimulation of the sciatic nerve 
were studied after intravenous injections of the 
alkaloids From the time course and extent of the 
neuromuscular block deductions can be made con- 
cerning rates of binding of the alkaloids to muscles 
and rates of elimination of the alkaloids from the 
body 

The rabbit “head-drop" method for the bio- 
logical assay of curare and its alkaloids Roger F 
VxBNEi (by invitation), Charles R LiNEGXRand 
Horace A Holadai (by invitation) Biological 
and Chemical Laboratories, E R Squibb it Sons, 
l^ew Brunsivicl, New Jersey In the early develop- 
ment of standardized curare, the classical methods 
of assay failed to serve as a reliable index of potency 
of various curare preparations in humans In this 
respect the rabbit “head drop" method which em- 
ploys muscular relaxation in an intact mammal as 
the criterion of curare activity has proven best 
To reach "head drop” a rabbit, tied belly down, is 
given an interrupted intravenous injection of a 
solution containing 2 units per ml ± 10 per cent 
via a microburette at the rate of 0 1 ml every 15 
seconds until muscles supporting the head becomes 
sufficiently relaxed to prevent its being raised w hen 
the back is stimulated The end point is sharp and 
reproducible The "head drop” dose in different 
rabbits even of the same ''weight varies widely, 
therefore it is of utmost importance to compare the 
potency of an unknow n curare w ith that of a stand 
ard in the same animal Since, following prelim- 
inary curarizations, the daily “head-drop” dose 
requirement of each rabbit is quite constant, the 
assay is applied as a two day "cross over" test In 
550 determinations of the ratio of activity of stand- 
ard versus unknown in randomly selected rabbits. 
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the standard deviation of a single ratio was calcu- 
lated and on this basis the standard error foi the 
mean of ten ratios was 3 9 per cent The curare unit 
originally defined as the activity of 1 mg of a desic- 
cated curare powder was later shown to be equiv- 
alent to about 0 15 mg of the “pcntahydratc” of 
d-tubocuranne chloride 

Comparative studies of the toxicitj and pli>sio- 
logical action of chlorinated methanes with 
reference to their physical and chemical charac- 
teristics W F VON Oettingen, C C Powell (by 
invitation), N E Siiarpless (by invitation) and 
L J Pecora (by invitation) From the Lahoratonj 
of Physical Biology, National Insiilulc of Health, 
Bethesda, Md The LDso for mice by inhalation for 
7 hours of mono-, di-, tri-, and tetracliloronietbanc 
was determined, and the effect of these chlorinated 
methanes on the circulatory and respiratory appa- 
ratus, the nervous system, and their concentration 
in heart, liver, brain, and blood iiith exposure to 
concentrations of 15000 p p m nas studied in dogs 
The reaction rate constant and the partition coeffi- 
cient in a system oleic alcohol/isatcr was deter- 
mined It was shown that monochlorometlianc is 
readily decomposed and that this is also reflected 
in its physiological action and distribution in the 
organs studied Di , tn- and tctrachloronicthane 
lowers increasingly the blood pressure in the order 
given, only the two latter cause direct cardiac de- 
pression under the conditions studied Whereas 
monochloromcthane causes first a marked stimula- 
tion of the respiration and only a depression after 
a latent period of several hours, di-, tn-, and tetra- 
chloromethane cause a depression, increasing in the 
order given Whereas the depressant effect of mono- 
chloromethane on the nervous system is very 
moderate, this increases intensity from di-, over 
tetra-, to tnchloromethane The organ distribution 
of the chlorinated methanes show n that in the case 
of tetrachloromethane there is a distinct and with 
tnchloromethane a less marked accumulation in 
the central nervous system The parallelism be- 
tw een the physiological behavior and certain phj si- 
cal-chemical characteristics is discussed 

The paralytic and lethal action of myanesin, 
pentobarbital and combinations of these agents in 
mice H A Walker (by invitation) \.rthur P 
Richardson,? Loeb (byinvitation)and J Peroq 
(by invitation) Department of Pharmacology, 
Emory University School of Medicine, Emory Uni- 
versity, Georgia and Division of Pharmacology, 
Squibb Institute foi Medical Research, A cm Bruns- 
wick, New Jersey We have been unable to confirm 
the conclusions reached by Berger and Bradley 
(But J Pharmacol 1, 265 (1946)) that the com- 
bined depressant effect of myanesin and a baibitu- 
rate is greater than might be expected from the 
individual activities of each agent Loss of righting 
reflexes was taken as a criteiion of paralysis White 


mice of 18-22 gr ims w cie injected intrapentoncally 
with varying doses of myanesin and sodium pento 
barbital, and various combinations of these two 
agents Any animal unable to right himself within 
15 seconds after being placed on his back was con 
sidercd paralysed All animals were held for 24 
hours and deaths noted for this period of time The 
PD to for myanesin alone was found to be 182 mgins 
per kilo, and for sodium pentobarbital 43 mgms 
per kilo In mice injected with 90 mgms per kilo 
of myanesin (50% of PD^o)i 19 5 nigins per kilo of 
pentobarbital (15 5% of PDso) were required to 
produce paralysis This result is within 5% of the 
expected additive effect In other senes of mice 
receiving from 12 5 to 75% of the PDjoof myanesin 
plus the barbiturate similar results were obtained 
The lethal effects of combinations of these two 
agents were also found to be purely additive 

Comparative increase in ventricular contractile 
force produced by several cardiac glycosides R 
P Walton, AI F Patton (by invitation), II P 
Jones (by invitation) and J & LEvin (by invita- 
tion) Dept of Pharmacology, Medical College of 
South Carolina, Charleston Five cardiac gly cosides 
and tincture of digitalis were compared at dose 
levels ranging from 0 25 to 1 3 cat units per kgni 
Determinations of ventricular contractile force 
(isometric systolic tension of a section of the right 
ventricle in opcn-clicst dog preparations) were 
made according to the method described in J P 
E T , S9 26, 1917 The gly cosidcs used were oua- 
bain, thevetin, scillaren, strophanthidin acetate 
and lanatoside C (Ccdilanid) Total doses were 
admimstered during a period of 30 minutes at uni- 
form rates of infusion With doses of 0 25 cat units 
per kgm , maximum effects were obtained in an 
average of 42 minutes from the beginning of the 
infusion Increasing doses progressively produced 
shorter intervals before development of maximal 
effects With doses of 1 3 cat units per kgm , max- 
imum effects were obtained in an average of 22 
minutes Effects developed most rapidly^ with 
thevetin and most slow ly w ith tincture of digitalis 
and w ith lanatoside C Comparison of the increases 
in contractile force produced by the individual 
members of this series supports the conception of 
their basic similarity Possible deviations, which 
arc being further examined, indicate, in the lower 
dosage range, a greater than average effect with 
thevetin and a less than average effect w ith tincture 
of digitalis Based on data obtained from 15 to 20 
experiments w ith c ich gly coside, the average max- 
imal increiscb in contractile force (expressed as 
peicentage mere ise over that of the control peiiod) 
w ere as follow s 0 25 cat units, 31% , 0 50 cat units, 
46%, 0 75 cat units, 60%, 1 0 cat units, 93%, 1 3 
cat units, 100% 

Hypnotic properties and toxicitv of 2-eth)t-3- 
propylglycidamide AIarshall R Warren (by 
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mvitatlou), ClivnLbs R Thompson (bj invUi 
tiou), aud Harold W Wlrnbu Pharmacology 
Dcpl , Research Labs , The It m S Met roll Co , 
Ciiiciniiad, 0 2 Ethyl i propj IglycidAmidc has a 
ceutril depressant action in experimental aniniala 
geiicrallj' resembling that of shortaetiiig barbitu- 
ritcs grossly, and it also antagonizes motrazol-iii- 
duced convulsions Intravenous studies in rabbits 
demonstrate that the acute LDjos for 2 ethjl-3- 
prop 3 dglj cidaniide, pcntobarbituric acid, and 
ethj lisoamylbarbituric acid are > 360 , 3-1, and 55 
nigm /kgm respcctivelj , aud minimal hypnotic 
doses (smallest doses u Inch caused SO per cent or 
somew liat more of the animals receiving them to be 
on their sides uitli heads down) aic 70, 10, and 13 
mgm /kgm All three compounds have similar dura- 
tions of action since the intravenous adnnuistration 
of tivo minimal hypnotic doses causes an average 
narcosis of 1 4 to 1 6 hours Oral studies in rats show 
that the acute LDsoS for 2 ethyl 3-propylglycid- 
anude, pentobarbitunc acid, aud x-monobromo- 
isovalerylurea (Bromural) are 1 25, 0 125, and 1 0 
gm /kgm respectively , and minimal hypnotic 
doses are 0 50, 0 063, and 0 50 gm /kgm All three 
substances are similar in duration of action follow- 
ing oral adnunistration in rats since one minimal 
hypnotic dose produces a median narcosis of 3 3 to 
4 5 hours Repeated daily administration of 2 ethyl- 
3-propylgly cidamide, in doses equal to one tenth 
and tuo-fifths of the oral mimmal hypnotic dose 
for rats, to rats, dogs, and monkeys for periods of 
four to eight w eeks gave no evidence of toxicity or 
cumulative action Hematologic studies on the 
experimental animals revealed no alteration of the 
blood picture from that of the control ammals 
Microscopic examination of tissue sections shou ed 
no pathologic changes i\ hich could be attributed to 
drug administration 

Effect of some central nervous system stimu- 
lants and depressants on the activity of succinic 
dehydrogenase D T Watts (introduced by C L 
Gesimill) Department of Pharmacology, Univer- 
sity of Virginia, Medical School, Charlottesville, 
Virginia The effect of selected central nervous 
system drugs on succimc dehydrogenase activity 
in vitro has been determined, using the Thunberg 
techmque The rate of methylene blue reduction 
by the enzyme preparation from Hashed frog 
muscle with sodium succinate as substrate iias 
followed with a photoelectric colorimeter or by 
determining an end point visually Barbital, pento- 
barbital sodium, ethyl urethane, chloral hydrate 
and sodium bromide gave no inhibition at final con 
centrations of 1 2 x 10"’ to 4 0 x 10"’ M Caffeine 
produced inhibition at concentrations as loi\ as 1 3 
X 10"’ M and gave complete inhibition at 2 1 x 
10"’ M Similar inhibition Has observed uith theo- 
phylhne A technique has been developed for 
passing volatile anesthetics into evacuated Thun- 


beig tubes either in the gaseous st ite or by allow ing 
the liquid to distill into the tube Chloroform in- 
hibits this dehydrogenase This loss of activity can 
be paitially restored by boiling off the chloroform 
by idditional evacuation 
The fate of p-amiiiosalicylic acid in the animal 
body E Leoxo Wai, Rom LNA Weiss (by invita- 
tion), Donald L Howib (by invitation) and Paud 
K Smith Fi oni the Department of Pharmacology t 
The George Washington Uniicrsily School of Med- 
icine, Washington, D C The absorption, distri- 
bution and excietion of p aminosalicylic acid 
(PAS V) Mas investigated in the rat, dog and man 
by detcrnuning free anune, conjugated amine and 
free phenol There is little or no storage of PASA 
in mts after intravenous or oral dosage (200 mgm 
per kgm ) Within four hours, the compound is 
found chiefly in the urine, with a small fraction in 
the gastrointestinal tract By far the highest tissue 
concentrations are attained in the kidney, then in 
the lung and liver, m ith the latter yielding appre- 
ciable values for conjugated amine In dogs, about 
ninety per cent of an intravenous 100 mgm per 
kgm dose of PAS V. can be recovered in the urine as 
free anune or free phenol after eight hours The rate 
of fall or plasma levels closely parallels the rate of 
appearance in the urine In humans, after an oral 
four gram dose, plasma levels rise rapidly to a 
maximum of approximately 10 mgm per cent and 
then fall rapidly, m ith over ninety per cent of the 
total dosage being recovered as total amine or free 
phenol Even after five or six single 2 5 gram doses 
at SIX hour intervals, over eighty per cent of the 
total amount given can be accounted for within six 
hours after the last dose, with about fifty to sixty 
per cent being present as conjugated amine On 
comparing the partition coefficients of urinary 
products and of added PASA in ether and acetate 
buffer (pH 3 4) , it m as found that, the free amine in 
urine is present in a more water soluble form 
Metabolism of rat heart slices J Leyden Webb 
(by invitation), Paul R Sxunders (by invitation) 
and Clinton H Thienes Department of Phar- 
macology and Toxicology, School of Medicine, 
University of Southern California, Los Angeles, 
California The respiration of slices of rat ventric- 
ular myocardium was studied in the presence of 
various substrates and inhibitors Substrates fall 
roughly into four classes according to the ability 
of the heart to utilize them increase respiration 
over 200 per cent (succinate ) , from 50-100 per cent 
(citrate, oxaloacetate), from 10-30 per cent (pyru- 
vate, lactate, malate, hydroxybutyrate) and no 
effect (ketoglutarate, glucose, glucose-l-phosphate, 
hexose diphosphate) Glucose has no immediate 
effect but after two to three hours the respiration 
begins to rise until it is higher than initially, thus 
glucose maintains respiration but requires an ap- 
preciable time to be utilized Malonate, at a con- 
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centration (0 02M) completely inhibiting succinate 
oxidation, inhibits the endogenous respiration of 
heart slices 30 per cent With concentrations of 
malonate between 0 002M and 0 02M the icspira- 
tion rises from its originally depressed value for 
90 minutes and then falls off more slow ly than con- 
trol , at 90 minutes the respiration may be higher 
than control V type of respiration that is malonatc- 
insensitivc seems to increase during this period 
preliminary evidence indicates the malonate is 
responsible for this This malonate “hump” occurs 
only in the presence of calcium Fluoride inhibition 
of cardiac lespiratiou increases with fluoride eon- 
centratioii up to 0 OlAI but then decreases to i 
minimum when fluoride is 0 05i\I and then increases 
again as fluoride concentration raised lodoacct itc 
and phloiiziu arc very potent inhibitors of cardiac 
respiration while pyrophosphate is a relativclj 
week inhibitor 

The influence of N-(2-bromoelhyl)-N-cth>l-l- 
naphthalcne-methylamine on the vasopressor 
response of a series of amines J A Wllls ind 
David P R \xl (by invitation) (Frosi the Depart 
inenl of Fharmacology, Northwestern Unuersily 
Medical School, Chicago, Illinois) Rciersal of 
the pressor action of epinephrine eharactcnstieally 
follows the administration of potent syrapatholy lie 
drugs Occasionally this same phenomenon has been 
observed with other pressor anuucs, but some 
difference of opinion exists as to which compounds 
are reversed and some arc claimed never to be 
reversed The compound, N-(2 bromoethjI)-N- 
ethyl-l-naphthalene-methylaminc (SY 2S), re- 
cently synthesized and supplied to us by Doctors 
Rieveschl, Fleming and Coleman, has been shown 
by Dr Earl Loew to be a potent sympatholy tic 
diug We have been interested in knowing which 
of the pressor amines are blocked or reversed by 
this drug Following the slow intravenous admin- 
istration of 1-5 mg /kg of this compound to nem- 
butal anesthetized dogs, cobofrine, adrenalone and 
tvramine have shown marked reversals similar to 
epinephrine Ephedrine, ncosy nephrin, ampheta- 
mine, privine and arterenol have also been re- 
versals similar to epinephrine Ephedrine, neo- 
synephrine, amphetamine, privine and arterenol 
have also been reversed Propadrine, paredrinc 
and paredrinol have been reversed but only 
diminution or blocking of the pressor response is 
usually obtained with these compounds The 
piessor response to pitressin and the depressor 
response to isopropyl epinephrine are unaffected 
by the sympatholytic agent With increasing doses 
of the amines, decreasing pressor responses precede 
reversal 

Actions of podophyllum derivatives D G 
Wenzel (by invitation), 0 S Orth, R T Capps 
( by invitation), and A H UiiL (by invitation) 
Depls of Phai macy and Phai tnacology. University 


of Wisconsin, Madison Recently the resin of Podo 
phyllum, a cathartic obtained from Podophyllum 
peltatuni Linnc, has received attention for its 
effects on body cells, particularly in mitotic divi 
81011 , and on venerc il warts From the resin various 
tompouiids may be isolated by the use of solvents 
Certain of these compounds, including a yellow 
Quercetin pigment and pieropodophylhn, liavc 
been tested on mice, rats, rabbitsand dogs for acute 
iiid chronic toxicities, and effects on the respira 
tory, cardiovascular and hemopoietic systems 
Difficulties have been encountered in obtaining 
suitable solutions or suspensions w itli small enough 
pirticlc size to permit intrivenous administration 
of all tlie fractions Toxicities based on oral, intra 
peritoneal or intravenous routes of administration 
will be presented for certain of the species It 
appcirs tint for tlic Quereetin compound, initial 
toxic effects are due to actions on the respiratory 
system, with nukred eireiilitory depression soon 
following Dos^iges repuitcd it intervals of tenor 
fifteen minutes show evidence of tachyphylaxis 
Clinit il ictions of the indiiidual fractions of 
Podophyllum peUatuin L will be reported 
Studies on diffusion respiration VI Changes 
in kidney function in dogs R W Whitehead, 
D L G Blshorl (by invitation), W B Dicaper, 
Joseph N Spenclr (by invitation) and Thomis 
AI Paurv (by invitation) From the Department 
of Physiology and Pharmacology Uniiersily of 
Colorado Medical Center Preliminary observations 
on ten dogs in diffusion respiration under pentothal 
(thiopental) in w Inch urinary output was recorded, 
revealed that anuria developed in all animals dur- 
ing respiratory arrest In an additional series of ten 
dogs under thiopent il ancsthesm, alterations in 
kidney function were studied Urinary output, 
chloride excretion, urinary and femoral venous 
blood pH and arterial blood pressure w ere recorded 
before, for fifty minutes during, and followang pro 
longed respiratory arrest Five of the animals were 
not given additional fluids, the other five were 
given an infusion of normal saline intravenously 
throughout the experiment Results Anuria de 
vclopcd in all dogs during respiratory arrest Often 
this occurred promptly w ith the cessation of res 
piration There was no appreciable difference m 
the time of onset of anuria in the hydrated and 
non-hydrated groups In the non-hydrated group 
tlie urinary chlorides rose from an average control 
value of 1S7 mg per cent ot 517 mg per cent two 
hours after respiration was resumed In the hy 
drated group the chlorides fell from a control of 
3090 mg per eent to about 25 mg per cent Urine 
flow loturned within an average period of 72 seconds 
after respiration was resumed Arterial blood 
pressure values w ere sufficient to provide an effec- 
tive glomerular filtration pressure throughout the 
experiments Femoral venous blood pH fell from 
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an iVLrigc control \ nine of 7 to 0 67 at foi tj -five 
minutes of rcspiritory vucst The ivoragc pH at 
the end of 1 5 hours jxist diffusion w is 7 3 1 Urin ir> 
pll eh iiigcs panllclcd tlioso of the blood during the 
pre md post diffusion periods 

The effect of “denervation” on the response 
of intestinal flstulae to several drugs R M 
Whithock (by invitition), 11 L Ticciib (b> in 
vitation), ind M II SbbVLUs Dcparlmenl of 
Pkanmcologij, Umicrstli/ of Michigan Observe 
tions were made on the rcsiwiise of serial inner 
vated and “doncri ited” Thiry-Vclla jojunil 
fistulae in norm.il, unancsthctizcd dogs Tlie find- 
ing of Herrin md Meek that distention of inncr- 
\ated loops at 90 mm Hg pressure roflc\ly induces 
vomiting and other signs of intestinal obstruction 
was confirmed The “denervated” loop is more 
sensitive (3—1 times) than the innervated loop to 
the inlubitor> action of epinephrine, as noted 
previously bj Younians Webave founda quantita 
tivelj similar sensitmtj m the “denervated” loop 
to the inhibitory action of atropine and tetraethjl 
anmionium If it is issumcd tliat the normal func- 
tional activity of the intestine is a resultant of the 
opposing excitatorj md inhibitory actions of the 
two autonomic divisions, and that the intestine 
IS constantly influenced by a circulating epi- 
nephrine like substani c , then the observations on 
atropine and totracthj 1 immoniuni indicate that, 
whereas socalled “denervation” of intestinal loops 
b 3 section of all nerve fibers at the vascular pedicle 
results in complete isolation of the structure from 
all central nervous connections such a procedure 
does not effect real denervation but only results 
in (1) complete loss of sympathetic innervation 
(after degeneration of the postganglionic fibers) 
(2) Section and degeneration of the preganglionic 
fibers of the parasjmpathetic division, the ganglion 
and postganglionic fibers remaining intact (3) 
Sensitization of sjmpathetic effector cells and 
probably sensitization of parasympathetic ganglia 
as noted by Rosenbleuth and Cannon for the 
nictitating membrane 

Reactions of chronic decorticated dogs during 
a cycle of addiction to methadon Abrahaiu 
WiKLER Research Department, U S Public 
Health Service Hospital, Lexington, Kentucky 
In 2 chronic decorticated dogs subcutaneous in- 
jection of 2 0 to 5 0 mg /kg of methadon (“ami- 
done”, “10S20”) regularly reduced spontaneous 
activity, depressed sham rage responses to pinch 
ing or restraint, elevated tooth pain reaction thres- 
hold, lowered body temperature and cardiac rate 
In one such preparation, 43 days after completion 
of decortication, methadon was injected sub- 
cutaneously every 6 hours for 60 days, the dose 
being increased rapidly from 2 0 to 5 0 mg /kg 
A high degree of tolerance developed to the anal- 
getic, sham rage depressant and temperature low - 


ering effects, but tolerance to the depressant effects 
on spontaneous activity w as loss marked As addic 
tion progressed pre injection restlessness and hy- 
pcrirntabilitj were observed Two attempts at 
abrupt withdrawal were ibandoned because the 
preparation exhibited extreme restlessness, 
marked loss of irritability, profuse salivation, 
vomiting, tachycirdia, fever, weak pulse and 
gasping respirations After a 2 cLiy withdrawal, 
restlessness, hypoirritabihty', persistent rooting 
and gnawing at the lloor of the circular cage were 
exhibited for about two weeks after which there 
was a gradual return to the preaddiction state 
In another preparation, G months after completion 
of decortication, methadon 2 0 mg /kg was sub- 
stituted for morphine after tolerance to the latter 
liad been established This dose was injected sub- 
cutaneously every 6 hours for 34 days Partial cross 
tolerance to morphine was observed On abrupt 
withdrawal of methadon, an abstinence syndrome 
was observed which was nulder but qualitatively 
the same as that described above The methadon 
abstinence syndrome in both preparations was 
indistinguishable from that of morphine 
Effects of electroshock convulsions on chronic 
decorticated cats Abrahaji Wiklek and Kari 
Frank (by invitation) Research Department, U 
S Public Health Service Hospital, Lexington, 
Kentucl y In chronic decorticated cats convulsions 
were induced by passage of 200-450 nulliamperes of 
60 cycle A C from vertex to palate Immediately 
after each seizure and for J to 4 hours afterward 
sham rage responses (chiefly facio vocal) to pres- 
sure pain stimuli applied to the tad were markedly 
reduced while other sham rage responses (spring- 
ing, clawing, lashing of tail) evoked by non- 
nociceptive stimuli were unaffected or enhanced 
In 3 of the preparations licking responses to tactile 
stimulation of the perineal region were temporarily 
depressed after each seizure Righting reflexes 
returned w ithin a few minutes after each convul- 
sion whde pulse rate and rectal temperatures w ere 
not altered significantly Apnea occurred during 
the seizures and was followed by transient hyperp- 
nea No cumulative or new effects were observed 
after daily electroshock convulsions for 5 to 9 
days In terminal experiments the preparations 
w ere curarized and maintained on artificial respira- 
tion Electrical activity w as recorded from vertex 
and sphenoid screw leads immediately after elec- 
troshock induced as above The eleotroencephalo- 
graphic patterns were characterized by bursts of 
6-21 per second rhjthms interrupted by silent 
intervals finally terminating after a more prolonged 
15-18 per second rhythm In places fast and slow 
wave sequences were seen This was more marked 
in preparations which were morphinized prior to 
electroshock Neuropathologic studies of the re- 
maining brains revealed no residual neocortex 
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The micioscopic changes did not differ in degree 
or kind from those seen in oLhci chronic decorti- 
cated cats which weie not subjected to electro- 
shock convulsions 

Subtilin in blood after parenteral administra* 
tion Robuit II Wilson, J C Llwis and E IM 
HuMrnuLis (by invitation) From Ihc Phar- 
macology Division and the Weslern Regional 
Research Laboratory of the Bureau of Agriculluic 
and Indust) lal Chemistry, U S D A , Albany 6, 
California Subtiliii, subcutaneous^ , has very 
lo\i toMcitj , 3 gm /kg of purified subtilin does not 
kill mice (Andeisoii and Chin, Wilson, uiipub 
lished), due to the physical eh iiacteristics of the 
substance In physiological saline oi scrum its 
solubility docs not exceed 0 Oo-O OG gm /lOO nil 
Subcutaneously administered subtilin precipit itcs 
at the site of injection lutramuscularlj admin- 
istered subtilin likewise is precipitated and ab- 
sorbed slow ly Amounts up to 100 mg /kg have 
been injected into the thigh muscles of rabbits and 
cup plate assay of periodic blood samples has 
indicated no more than 2 ppm of subtilin in w hole 
blood Examination of the injection site 21 hours 
after administration revealed heavy deposits of 
subtilin, and a blood assay 1 month after injection 
showed a trace of subtilin, indicating that absorp- 
tion was still in progress Intravenous administri- 
tion produces blood levels of some magnitude V 
dose of 10 mg /kg , given as a 1% solution in 5% 
glucose in the ear vein of rabbits, gives a blood 
eoncentration of approximately 100-200 ppm in 
■5 minutes, dropping to 10-30 ppm in 2 hours and 
to zero in 24 hours Greater dosage may kill by 
interfering with circulation betw ceii heart and 
lungs, presumably by embolism The intravenous 
LD 60 for rabbits is not know n accuratelj’ , for mice, 
it IS about 100 mg /kg (Cbm) Intravenous in- 
fusion (20 mg /kg /hr ) was given a rabbit for 4 
hours without producing visible 33 niptoms, and 
leading to a final blood level of about 750 ppm 

The effect of antu on the body temperature in 
the rat Martin M Winburi and John Lovl 
(introduced by W E Hainbourger) From Lehigh 
Valley Laboratories, Easton, Pennsylvania In 
rats a single oral dose of ANTU (a -naphthyl- 
thiourea) provokes a rapid fall in body temperature 
which frequently begins as early as 15 minutes after 
administration Within 9 hours following a sub- 
lethal dose (0 94 to 1 88 mg per 100 gm ) the tem- 
perature IS reduced about 2 5°C , returning to 
normal 3 to 5 hours later On administration of a 
lethal dose of ANTU (3 75 to 15 mg per 100 gm ), 
the body temperatui e falls rapidly during the first 
4 hours from the control of 37 4 3 = 0 14°C to about 
33°C and then more giadually to the low of 29 6 
± 0 51°C at death It lias been well established 
that the rat will deve'lop a tolerance to toxic doses 
of ANTU by previous administration of this sub- 


stance (Richter, OR, J Am Alcd Assn , 129, 
927, 1915) We find that a single sublcthal dose not 
only iffords protection against the lethal effects of a 
toxic dose but also prevents or reduces its hypo 
thermic ai tioii 

Effect of ouabain and digoxin on the energy, 
rich phosphate store of the heart Vlblrt Wollex 
Bi Roi n (introduced by Giro KRxYrit) Hariard 
Medical School Ouabain iiid digoxm, administered 
to the dog heart lung preparation, do not cause 
significant changes in the phosphocreatine and 
adenosine polyphosphate (APP) content of the 
heart, as long as their action is mainly inotropic 
The toxic action of these compounds, on the other 
liaiid, IS associated with a progressive loss of 
phosphocreatine At the onset of ventricular fibril- 
lation, this loss amounts to about 75 per cent The 
VPP concentration in the poisoned hearts is not 
low cred more than can probably be accounted for 
by cardiac edema Both jxiisoncd and unpoisoned 
hcirts contain only insignifiiant amounts of acyl 
phosphate Theoretic illy , the observed decrease 
in phosphocreatine reflects changes in the turnover 
of the labile phosphate groups of VPP It can be 
explained in three ways (1) Synthesis of VPP 
may be retarded Presumably this would be the 
result of a depression of oxidative metabolism 
which toxic concentrations of cardiac glycosides 
arc known to produce in the myocardium (2) 
Breakdown of VPP may bo accelerated This might 
take place also during the non-toxic stage, but 
might not be apparent because of increased phos- 
phorylation (3) Both factors 1 and 2 may be 
operating 

The effect of splenectomy upon the suscepti- 
bility of mice to infection by trypanosoma cruzi 
Orlyx Wood (by invitation) Doris Noshold (by 
invitation) and Lloyd D Seager Department of 
Pharmacology, Woman’s Medical College of Penna 
Splenectomizcd and normal mice were inoculated 
intraperitoneally with ipproximately 50,000 or 
ganisms per kg In one series of experiments a 
Mexican strain of T cruzi was used and in a second 
series i more virulent Brazilian strain was em 
ployed One group of 20 splenectomizcd mice were 
inoculated within a few days of the operation 
In these the peak of infection was reached more 
slowly and mortality was lower than in the con 
trols In the rest of the experiments (120 mice) 
10 to 20 days were allow ed to elapse post opera 
tivcly before inoculation In these the peak of 
infection was reached more rapidly and the mor- 
tality was higher than in the controls It is sug- 
gested that the inflammatory reaction from the 
operative procedure made the peritoneal cavity an 
unsuitable environment for the organism for a 
few days follow ing splenectomy 

Effects observed in dogs following the prolonged 
feeding of DDT and its analogues Geoffrly 
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WooDvuD (bj iiuU'ition), Bi ns vui) D\.muo^\ 
(b\ invitilion), iiid 'Vutiiuu \ NLLbOV Division 
of Phamacoloijy, hood and Dnnj idministratioii, 
hcdiral Stcunlij \iji.ncy, W ashingion 2a, D C 
The o,p' and p, p' ibomers of DDT, tcolimcal DDT, 
the dehydroeUloride of DDl, DDD, \nd tho di- 
metlio\j iiulogucs of DDl (DMDT) ^\cre fed to 
dot,s for virjing periods of time up to 19 months 
m some c.u>os The insecticides were idministered 
daih except Sunday in oil solutions contained in 
^el itin capusles Undissolvcd cry stalhne DDT was 
fed in one esporinient Clieniieal analyses of 
Miiiples of fit taken at yearly intervals from the 
s,ime dogs fed various levels of DDT showed ac- 
cumulation to increase with dosage, time, and 
idministratiou la solution DDD also accumulated 
111 fatty tissues The avenge survival times in 
days at an SO mg /kg /day level of intake are 
p,p'-DDT, 55, o,p'-DDT, 57, technical DDT, 
55, DDD, SO, and DDT dehy drochloride, above 
120 Dogs fed DMDT at 330 mg /kg /day still 
surviv e after 120 day s Vt the SO mg /kg /day levels 
of o,p'-DDT, PjP'DDT and technical DDT, 
histopathological examination showed the major 
effect produced by all three substances was moder 
ate to severe liver damage nude up of central 
itrophy or low grade necrosis, subacute hepatitis, 
and fatty degeneration The same level of DDD 
produced slightly less liver danuge and no jaundice 
or hemorrhages but did cause a nurked atrophy of 
the adrenal cortex Ixo significant pathologic 
changes were noted in tho DDT dohy'drochloride 
animals 

Oxytocic drugs and djsmenorrhea R A 
WooDBUKV, George P Child (by invitation), 
and R Torpin (by invitation) Division of Phar- 
macology, Unnersily of Tennessee, Memphis, and 
Departments of Pharmacology and Obstetrics and 
Gynecology, Untiersiiy of Georgia School of Medi- 
cine, iugnsla Satisfactory relief was obtained in 
thirty -two of thirty four dysmenorrhea patients 
by subcutaneous administrations of pitocin, in 
the remaining two the relief was incomplete The 
beneficial effects included removal of extra uterine 
distress such as menstrual tension and headache 
as well as the abdominal distress 

Experiments were designed to investigate the 
influence of pitocin on the uterus in humans Using 
the four balloon technique it was observed that 
pitocin increased the peristaltic effects of the 
uterine activity by bringing about better relaxa 
tion of the lower uterine segment between con 
tractions and greater pi essures during contractions 
Previously it lias been reported that under certain 
conditions pitocin caused dilation of the uterine 
vascular bed of dogs Apparently the beneficial 
effects of pitocin can be explained partly by the 
rhythmic uterine contractions and partly by the 
reduced spasm of blood vessels Rhythmic uterine 


contractions facilitate blood flow to the uterus and 
expel debris 

Similar studies with posterior pituitary solution, 
pitrcssin and ergonovine demonstrate tliat these 
drugs tend to increase the frequency and ampli- 
tude of contraction in all parts of tho uterus in- 
cluding the lower segments Apparently these 
drugs do not bring about the same type of uterine 
activity as is elicited with pitocin In addition 
pitrcssin produces vasoconstriction which in turn 
may contribute to the fact that injections of 
pitressin have elicited dysmenorrhea like distress 
in forty'-four of fortyf-five patients 

These observations that dysmenorrhea distress 
may be relieved by a drug which facilitates rhyth- 
mic uterine activity should broaden the search for 
effective therapeutic agents for the cyclic distress 

Rosanihnc base (Cl 677) as a prophylactic in 
Schistosoma mansoni infections in mice Harold 
N Wright, Elizabeth M Cranstov, Wav me A 
Chadbourn (by invitation), Ashton C Cuckleu 
(by invitation), Dominic DeGhisti (by invita- 
tion) and Ravmond N Bieter Department of 
Pharmacology, University of Minnesota, Medical 
School, Minneapolis, Minnesota, Mice were in- 
fected intrapentoneally with 100 to 125 corcanao 
of Schistosoma mansoni obtained from snails of the 
species Australorbis glabratus Therapy of infected 
mice with rosanihne base, using the drug diet 
method of administration, was started at various 
time intervals before or after infection and con- 
tinued for one to four weeks Mice were autopsicd 
between eight and twelve weeks after infection, 
at which time the number of worms in the portal 
and mesenteric veins and liver w ere counted and 
the relative degree of egg deposition in the liver 
noted When therapy w ith rosanihne base in a con- 
centration of 0 33 per cent in the diet was started 
one week before infection and continued for 
tw enty eight days no worms or eggs were found at 
autopsy' in 90 per cent of the mice, whereas only 
13 per cent of control mice were negative With 
similar therapy begun two weeks after infection 
SO per cent of mice were negative for worms and 
eggs Shorter periods of therapy resulted in pro- 
gressively decreasing activity When therapy was 
withheld for more than two weeks after infection 
only a slight therapeutic action was obtained re- 
gardless of the length of therapy From tho results 
obtained rosamline base appears to possess a high 
degree of prophylactic activity and a low degree of 
curative activity in Schistosoma mansoni infec- 
tions m mice The possible activity of other tri- 
phenyl methane dyes is under investigation This 
work was done under contract with the Office of 
the Surgeon General of the United States Army , 
the Umted States Public Health Service and the 
University of Minnesota 

Comparison of biological and chemical evalua- 
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tions of se\ hormone balance iM X Zauuow (by 
invitation) and W T Saltlh From the Laborac 
(ones of Pharmacologi/ and Toxtcology, Yal- 
Universily of Medicine, New Haven, Connecitcul 
In studying the urinary excretion of sex steroids 
chemical methods are available which include 
degradation products in addition to the original 
hormone These degradation products possess vary- 
ing degrees of residual biological activity which is 
not indicated in the chemical analysis It is a moot 
point whether these break down products should 
be rated at their biological equivalents or in accord 
with the original chemical origin Accordingly 
studies have been made on the urine of normal 
human subjects and patients suffering from cancer 
(mammary and prostatic) and various endo 
crinopathios such as gynecomastia, hypogonadism, 
adrenal virilism and eunuchoidism Biological 
determinations were earned out on urine s^implcs 
hydrolyzed with HCl and extracted witli other 
The "estroids” were assayed in castrated mice 
using estrone as a standard and the androgens 
were assayed in day-old cockerels using andro 
sterone as a standard Chemical determinations 
were made by the technique of Gabon and Salter 
(J Biol Chem 152 189, 1941) for IT-ketostcroids 
and of Oesterling and Salter (Fed Proc 6 171, 
1947) for “estroids ” The results from the chemical 
determinations tend to give higher values than 
obtained by biological assay For example, in pooled 
urine from a group of soldiers with nutritional 
gynecomastia the chemical value for “estroids” 
was 8 micrograms per 24 hours as compared with 
4 micrograms obtained by bioassay However, in 
two eases with negative values for 24 hour deter- 
mination in urinary estrogens by the chemical 
method negative results were also obtained in the 


bioassay Mon del tiled data in various pathological 
conditions arc reported 
The effect of tetraethyl ammonium chloride 
on gastric secretion and motilitj Mitciicli 
Z wKiG (by invitation), F Stligmann, and Kahl 
A Mliir (by invitation) Hckloen InsliluCe for 
Medical Research of Cook County Hospital and the 
Dcparlmcnl of Surgery, Northwestern Uniicrsity, 
School of Mcdirinc Tctricthyl Ammonium Chlo- 
ride (Etamon Pirke, Davis Co ), which has the 
ability to block at the autonomic ganglia the trans- 
mission of both sympathetic and parasympathetic 
nerve impulses, was employed in a preoperative 
study of 11 pitients with hypertension for deter- 
mination of results which might be expected follow- 
ing sympitheetomy Because of paucity of reports 
on the effect of tins drug on gastric functions, it 
was considered pertinent to study its effect on 
gastric motilitv ind secretion Tlio following pro 
cedure was useil V balloon was passed into the 
fundus of the stonueh, inflated with 10 cc of ur, 
and then attached to a kymograph Gastric juice 
was ispiratcd through a Levine tube The total 
quantity aspirated in fifteen minutes was measured 
and titrated for both free and total acid V base 
level of secretion and motility was taken for at 
least one hour Vftcr obtaining the base level, 400 
to COO mgm of Tetraethyl Ammonium Chloride 
were given intravenously Within five minutes 
after the injection of the drug every patient had a 
complete cessation of motility This listed from 
15 to 100 minutes The amount of free acid m 
millicquivalents was deternuned for an equal 
period before and after the Tetraethyl Ammonium 
Chloride was given In every instance, except in 
four patients who secreted no free acid during the 
test period, the acid levels were reduced after the 
drug was given 
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The transparent chamber technique in the 
mouse in the study of tumor histo-physiology 
(Motion Picture) Glenn H Algire and Frances 
Y Legallais (by invitation) National Cancel 
Institute, National Institute of Health, United 
States Public Health Service, Bethesda, Md The 
transparent chambei technique permits in vivo 
microscopic observation of growth and vascular 
development of transplanted tumors over intervals 
up to 100 days Examination and photography of 


blood vessels and cells are carried out at magnifita 
tions up to lOOOX, using oil immersion objectives 
The method is being applied to problems of tumor 
induction and grow th, effect of chemical and phy'si- 
cal agents on tumors, cell migration and division, 
immunity, and circulatory physiology in normal 
and neoplastic tissues The motion picture illus- 
trates the procedures for operation and examina- 
tion of the living tissues 
Discrepant animal and clinical observations on 
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hjpothermia and procaine I'libotmckm \hu.\ 
Cit'i Hospital, Uclfaic Island, Hoto York, A } 
UitTercnt tcmpenturc ro ictions of dilTcront spe 
cics result in distrcpmcits regarding trcitment of 
conditions such is burns ind visceral shock, but 
reduced tciiipcraturo is supported bi the geiitril 
evidence Laboratory animals react to protaino 
difTerentlj than nun to such in extent that there 
IS doubt of idcfiuate duplii ition of the recent clini- 
cal uses of this drug, on a physiologicnl basis The 
non eoncopts of certain pathological processes may 
ho still more diOicult to elucidate in the laboratory 
The relationship of caloric intake level and pro- 
tein intake Icicl to rale of protein synthesis Eenr 
P Binditt Department oJ Pathology, The bnivcr- 
sity of Chicago Clinics, Chicago The purpose of 
these exporments w is to determine the influence 
of caloriD and protein intake levels on the rate of 
tissue synthesis in protein depleted animals 
Standard protem depleted animals iicro used The 
method of protein depletion and repletion have 
been described (Wissler, Woolridge, StePfee and 
Cannon, J Immunol 52 2f57, 194(1 ) Caloric intake 
lias mriod at constant protein intake, protein in 
take lias varied at constant caloric intake and the 
tno Here varied together The protein iias lactal- 
bumm and casein (half and half) and the rations 
were adequate in minerals, vitamins, roughage and 
fats Five or six animals in individual cages iiere 
fed each ration for a period of 14 days They were 
then sacrificed and the carcasses analyzed for pro- 
tein, fat, water and asii The intakes were calcu 
latedas Cal /mVdayandgm of protein/kgni body 
neight/day , and rates of protein fabrication as gm 
protein gaincd/kgra body wcight/dav The results 
Here as follows 1) Limitation of caloric intake be 
low 1240 Cal /mVday' restricted protein utilization 
2) Caloric intakes above this level did not augment 
protein synthesis, but were associated with in- 
creased deposition of fat 3) With an adequate 
caloric intake the rate of protein utilization in- 
creased ivrth rising levels of protein intake over the 
range studied (up to 14 6 gm/kgm/day) 4) Grow 
mg and mature protein depleted ammals were 
found to react in an almost identical fashion 
Production of intimal atherosclerosis by intra- 
venous injecfion of colloidal cholesterol into rab- 
bits Makgabbt Bevaxs, Libse Lewis Abell, and 
FobhestE Kendall (introduced by H P Smith) 
Prom the Research Service, First {Columbia) Divi- 
sion, Goldwaier Memorial Hospital, Department of 
Hospitals, City of New York, and the Department 
of Medicine, College of Physicians and Surgeons, 
Columbia University Colloidal solutions contain- 
mg 2 5% cholesterol stabilized with 1% sodium 
stearate can be rapidly injected into the ear vein 
of rabbits without producing adverse symptoms 
The injection of 0 5 gm of cholesterol into a 2 5 kg 
rabbit leads to an increase in the serum cholesterol 
level amounting to 250-300 mg % above the initial 


concentration 10 minutes after injection The level 
hlla to a value lOO-lSOing above the base line in 6 
hours and then rises again to 150-200 mg at the end 
of 24 hours Normal levels arc regained in from 4 to 
7 days Daily injections of cholesterol result in 
serum levels comparable to those obtained when 
the same amount of cholesterol is fed and lead to 
arterial lesions indistinguishable from those ob- 
tained m feeding experiments Gross intinial le- 
sions w ere first noted after the injection of 6 5 gms 
of cholesterol over a period of 13 days These were 
few and small and occurred only in the ascending 
aorta Extensive lesions were produced fay the in- 
jection of 14 5 gms of cholesterol over a period of 
36 days 

Cholesterol in intestinal and hepatic lymph of 
the rat Jesse L Bollmam and Eunice V Flock 
Division of Experimental Medicine, Mayo Founda- 
tion, Rochester, Minnesota Intestinal lymph was 
drained continuously through a small polyvinyl 
plastic tube from the mam intestinal lymphatic 
near the cysterna chyli After a control period the 
rats were fed by stomach tube on the second and 
second and third day Samples of l^mph were col- 
lected to cover periods of 3, 6, 9, 13 and 24 hours 
after each meal Following a fat free meal to which 
cholesterol was added the concentration of choles- 
terol of the lymph was increased over the control 
values for about 12 hours and usually returned to 
the control values before 24 hours Both free and 
ester cholesterol increased but the greater increase 
was that of cholesterol esters, although consider- 
able variation in the relative proportion of each was 
found Addition of oleic acid or of neutral fat to the 
same diet containing cholesterol did not greatly 
increase the concentration of cholesterol appearing 
in the lymph The amount of cholesterol absorbed 
via the lymph is extremely small compared to the 
lymphatic absorption of fat The concentration of 
cholesterol and of cholesterol esters in hepatic 
lymph is similar to that of plasma and the fluctu- 
ations are much smaller than in intestinal ly mph 

Blood iodine in alloxan diabetes of dogs H G 
Davis, Jb (by invitation) and R D Bakeb De- 
partment of Pathology, The Medical College of Ala- 
bama Total blood iodine studies were done on two 
groups of eight dogs using Steven's acid ashing 
method Six of each group were made temporarily 
or permanently diabetic with alloxan One group 
received food containing 0 5 mgm of iodine daily 
The other did not Two dogs of each group w ere re- 
tained as controls In every case a rise in blood 
iodine was obtained where there was sufficient al- 
loxan dosage to cause the blood sugar to rise The 
blood iodine remained high in the dogs which be- 
came permanently diabetic The values for those 
animals receiving lodme supplement rose consider- 
ably higher than those which did not Theories 
suggested to explain the rise in blood iodine in- 
clude (1) Damage to the kidneys by alloxan with 
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failure of excretion (2) Damage to the liver with 
failure of hepatic excretion of iodine into the intes- 
tine (3) Removal of endocrine action of islet tissue 
on the thyroid, allowing excessive excretion of 
iodine by the thyroid 

Iron absorption in normal subjects and in pa- 
tients with anemias of varied etiology Reublxia 
Dubach (by invitation), Shula Calli nui h (by 
invitation) and Caui V Moore Depariinenl of 
hiteinal Medicine, Wushinylon Uniucrsily School 
of Medicine, Si Louis, Mo Measurement of iron 
absorption by the isotope technie has proved difh- 
cult because not all of the non absorbed from an 
oral dose may be utilized for hemoglobin formation 
It has become ncicssarj, therefore, to alter the 
procedure so that letention could be divoieed from 
utilization Accordingly, the method has been ex- 
tended to include determination of the unabsorbed 
radioiion in feces as well as tliat converted into 
hemoglobin Recovery of radioiron from feces was 
accurate within 10% The test dose ecfualled 
Img /kg body weight and was given as ferrous 
chloride In iron-dchcient subjects, all of the radio- 
iron not recovered in the feces was utilized 
promptly to form hemoglobin Results in normal 
persons indicated that a small amount of absorbed 
iron was not converted into hemoglobin, the 
amount recovered m feees plus that found in blood 
equalled 83 to 100% of the test dose In 12 subjects 
with fever, untreated pernicious anemia, refractory 
anemia, and hemolytic anemia there was awider 
discrepancy between the amount of iron retained 
and the amount utilized, and some of these patients 
absorbed a relatively laige amount of the metal 
For instance, 2 patients with Hodgkin’s disease 
and an associated liypoehromic anemia retained 52 
and 32%, respectively, yet utilized only 15 and 
2 5% In 3 patients with untreated pernicious ane- 
mia, the proportion of retained iron w hich ap 
peared in the blood was small at first, but increased 
sharply after liver therapy Fecal recoveries indi- 
cated that they had absorbed from 15 to 33% of the 
test dose From these results, it is concluded that 
1 ) the per cent of a test dose of radioiron w Inch ap- 
pears as circulating hemoglobin should not bo ac- 
cepted as a measure of the total amount absorbed 
except in afebrile patients with hypochromic ane- 
mia, and 2) if iron absorption is regulated by the 
degiee of “block” present in nucosal cells of the 
intestinal tract, as seems to be the case, the block is 
only relative and is not nearly as efficient or com- 
plete as earlier w'ork had indicated 
A study of experimental serum sickness Wil- 
liam E Ehbich, Carolxn Forman (by invitation) 
and Joseph Seifter Philadelphia General Hos- 
pital, University of Pennsylvania, Wyeth Institute 
Applied Biochemistry Serum sickness was pro- 
duced in rabbits by injecting them with horse or 
duck serum It was confirmed that large doses of 


salicylatts inhibit the production of certain phe 
nonicnn of tins condition As these doses caused 
both an alarm reaction and an uiticoagulant efTcct, 
the role of these phenomena in serum sickness was 
investigated by treating serum injected rabbits 
with alarming stimuli such is eolchieinc, or with 
antieo igulants such as dieoumarol or algann (a 
licpann like eompound) The results of these 
studies will be presented 

Respiration of tissues from hypersensitive ani- 
mals when antigen is added in vitro Richard H 
Foilis, Jr Department of Pathology, Johns Hop 
kins Univcnily The aimphylactie type of hyper 
sensitivity ( Vrtlius phenomenon, protein type 
hypersensitivity) is characterized by contraction 
of smooth muscle and damage to endothelium of 
blood vessels Whether the local Arthus reaction 
which can be elicited in heart, kidney, testis, etc 
13 due entirely to vascular damage is not clear Bio- 
chemical studies of isolated tissues would seem to 
offer an approach to this problem Guinea pigs and 
rabbits were injected respectively with egg albu- 
min and horse serum -Vt appropriate intervals the 
aiiinmls were tested intracutancously with antigen 
When they were found to exhibit a strong Arthus 
phenomenon, the oxygen consumption of vanous 
tissues liver, kidney, smooth muscle, heart muscle 
and testis, was then determined manometrically 
using Krebs-Ringer solution with or without added 
honiologus serum us substrate Specific antigen or 
control material was added from the side arm after 
equilibration and hourly readings made up to slx 
hours Experimental data indicate that there is no 
appreciable change in the oxygen consumption (in 
micro liters) per mg tissue (dry weight) per hour 
from normal when specific antigen is brought in 
contact with cells of the organs tested Such find- 
ings w ould confirm and extend observations hereto 
fore recorded 

Histochemical studies of basement membranes 
IsiDORL Glrsu Department of Pathology, Uniier 
sity of Illinois College of Medicine, Chicago Base- 
ment membranes in skin, developing kidney, thy 
roid gland, and lung of normal organs have been 
studied after staining for reticular fibers and for an 
optically homogeneous component The latter has 
been found to be a carbohydrate-contaimng pro 
tein, which can be dissolved or destroyed by cer- 
tain reagents These also affect the “ground sub- 
stance” of the connective tissue in a similar way 
The “ground substance” and the homogeneous 
component of the basement membrane are mor- 
phologically continuous During histogenesis, as 
well as in inflammation, morphological changes 
take place in the homogeneous component which 
suggest that the basement membrane may be a 
highly labile, modifiable structure 

Sodium-potassium levels and adrenal gland 
necrosis in experimental simian malaria A.lirld 
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GoLUbN uvcl R R Omumvn (bj in\itMiou) De- 
partments oj Pathologp and Physiology, University 
of Tennessee, College of Medicine, Memphis, Ten- 
nessee Monkejs experiment vllj infected with P 
know Iciji show in nvenge surv i v il w hen untreated 
offivedajb During thou illness Hit} develop pro 
found vltentions of blood potussium and sodium 
leiels IS determined b\ Ihme photometry Isso- 
ciite'd with tin so and other biochemical changes 
there IS cousistoiit foe il iioerosis of the adronil 
ghnd cortex which vinca from focil lesions m all 
zones of the eortex to 1 irgo patches of such necrosis 
associated with lioiuorrhagc Vii entirely similar 
lesion was demonstrated at lutopsj m a human 
case of P vi\ ax infection 
Adrenal gland lesions in cxpcnnicnlal simian 
malaria and similar human lesions in varied dis- 
eases Vuni D Goldbx Department of Pathology, 
Unncrstly of Tennessee, College of Medicine, Mem- 
phis, Tennessee Lesions entircU analagous to 
those seen in the adrenal gl iiids of monkevs dying 
with acute P knowlcsi infection were observed in 
the following diseases at post mortem examination 
R pyocyancus endocarditis, healing impetigo and 
fifil diarrhea in a newborn infant, disseminated 
tuberculosis in an adult, acute meningococcic 
momiigitis and septicemia, mutliple gunshot 
wounds with multiple perforations of the gastro- 
intestinal tract, acute gangrenous cystitis and 
acute gangrenous pyelonephritis, multiple ab- 
scesses of the kidney and lung, fulminant hyper- 
tension with ternunal bronchopneumonia, severe 
body burns, acute P vuax malaria in an adult, 
gangrenous xagimtis following radium implanta- 
tion for a carcinoma of the cervix , acute interstitial 
nephritis The evolution of the lesion can be traced 
from its minimal manifestations to its severest 
forms The lesion in identical to that seen previ- 
ously fay the author in epidemic typhus fever 
Susceptibility of macacus cynomolgus to 
Japanese encephalitis virus with special reference 
to the alimentary tract F B Gobdox, F M 
ScHXBEL, Jb (by invitation) and Mabgabet 
Abbxdboth (by invitation) Department of Bac- 
teriology and Parasitology, University of Chicago 
As part of a series of experiments on the sus- 
ceptibility of various ammals to infection by' feed- 
ing With neurotropic viruses, 2 cynomolgus mon- 
keys were fed bread soaked in an emulsion of 
Japanese encephalitis virus No clinical abnormal- 
ities resulted but one of the monkey s had a viremia 
’ from the 3rd to the 10th day No virus could be re- 
coi ered from oral or rectal swabs by submoculation 
of mice with penicillin treated suspensions The 
monkey with viremia resisted a later intracerebral 
inoculation of virus (18,000 mouse infectious doses) 
which produced seiere encephalitis m the other 
fed monkey and two controls In the 3 latter nion- 
kcis, infected by intracerebral injection, viremia 


occurred early but terminated on the fourth to the 
7th day', but the time of the onset of illness Oral 
and rectal swabs were tested for virus at intervals 
between the time of inoculation and death No 
virus was found m the rectal swabs, but it was 
demonstrated once in small amount in the mouth 
on the 5th day' after intracerebral inoculation The 
3 monkeys w ere killed when severely affected, and 
some IS tissues of each were tested for virus It was 
recovered from the central and peripheral nervous 
systems, from leg muscle, and from the anterior 
end of the alimentary canal, but none was found in 
the intestine 

Failure of trypanosoma cruzi lysate in treat- 
ment of Brown-Pierce carcinoma of rabbit O M 
GaonziT and R A Fiskln (bv invitation) Re- 
search Laboratories, Parke, Davis, A Co , Detroit, 
Mich knon virulentTrypanosoma cruzi strain was 
grown on beef blood in heart brain broth effusion 
agar medium for fourteen to sixteen days The 
trypanosomes were harvested by centrifugahza- 
tiou, yielding a sediment of five billion organisms 
per cubic centimeter 1 distilled water lysate, 
1 50 with 1 5,000 dilution of cetyl tnmethyl am- 
monium bromide, each cubic centimeter of which 
contained about 100 million organisms, was pre- 
pared from a 72 hour T cruzi harvest, kept at 
~6°C A group of nine rabbits was inoculated 
intratesticularly wuth Brown-Pierce rabbit car- 
cinoma cel! suspension Three days after inocula- 
tion, five animals received intramuscularly 1 0 
cubic centimeter each twice daily for aeventeen 
day s of the T cruzi lystate In eight days, the 
treated and untreated rabbits showed nodular 
growth in the testes On the tenth day, the con- 
solidated testis of one treated rabbit was excised 
■and part of the emulsified material was injected 
into the testis of each of four normal rabbits, w hich 
eight days later showed neoplastic growth At 
the end of seventeen days of treatment with the 
lysate, the treated and untreated rabbits presented 
extensive nodular consolidation of the testes 
On the tw enty -seventh day, three treated rabbits 
showed neoplastic metastasis in one or both eyes, 
including the one from which the tumor-beanng 
testis was removed, but none occurred m the con- 
trol rabbits The treated and two control rabbits 
showed massive tumor growths in the testes In 
the other two control rabbits, the tumors had 
regressed Under our conditions, the use of T 
cruzi lysate had no inhibitory effect on the growth 
of the Brown-Pierce carcinoma in rabbits 

Tumor therapy by the direct infiltration of ra- 
dioactive colloidal metallic gold P F Hahn Van- 
derbilt University School of Med , Nashmlle, Tenn 
If the list of available radioactive isotopes is care- 
fully considered from a standpoint of potentially' 
useful therapeutic agents, keeping certain logical 
criteria in mind, it is found that there are probably 
less than ton which would be suitable These 
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criteria include 1 Desirable radiation spectrum, 
2 Known biological behaviour ,3 Suitable lialf-lifc, 

4 lOiown chemical behaviour , 5 Good cross sec- 
tion for bombarding particles used , G Absence of 
long-lived contaminants, and 7 Economical pro- 
duction Gold’”* made in the chain reacting ura- 
nium pile by absorption of slow neutrons by the 
100% abundant isotope Au‘“^ appears to meet these 
criteria to a degree not approached by other iso- 
topes In addition it has specific properties such 
as its metallic colloid’s insolubility in all body 
tissue fluids which render it particularly valuable 
as a therapeutic agent By means of a needle of 
fine calibre this material may be infiltrated directly 
ind throughout a tumor mass in the same manner 
one would use novocaine It has been found that 
\vhen administered in this manner the colloid 
remains at the site of infiltration Where is in the 
use of radium needles and radon seeds it is neces- 
sary to filter out the alpha and beta radiation in 
order to prevent sloughing at the site of application 
due to over intense localized radiation effects, 
and to rely only on the gamma ridiation, using the 
gold isotope one makes use of tiie beta radiation 
from not six or eight sources but from nianj billions 
of point sources Thus the ionizing radiation is 
delivered uniformly throughout the desired mass 
of tissue and adjacent structures are unafTected 
since the mean path of the beta particles is a milli- 
meter or less Results of clinical application will 
be presented 

The renal lesion of murine hacmobartoncllosis 
compared with lower nephrone nephrosis Roblut 

5 Haukohl (introduced b> W A D VNDtii&ov) 
Department of Pathology and Bacteriology, Mar- 
quette University School of Medicine, Milwaukee, 
IFis The renal changes were studied in 34 rats 
dying in the acute stage of haemobarlonellosis 
following splenectomy and the inoculation of in- 
fected blood The renal lesion is characterized by 

1 ) marked degeneration, necrosis and desquamation 
of the epithelium of the distal convoluted tubules, 

2) accumulations of hyaline droplets in the epi- 
thelium of the distal convoluted tubules, 3) pre- 
cipitation of heme pigment casts and crystals in 
the tubules of the lower nephron and collecting 
tubules, and 4) minimal structural change of the 
glomeruli, upper and intermediate nephrons and 
interstitial tissue The heme pigment casts and 
crystals and the hyaline droplets stain positively 
with the hemoglobin stain of Dunn and Thompson 
(Arch Path 39 49, 1945), and fail to stain with 
Prussian blue Two factors are essential for the 
production of this lesion 1) relative renal anoxia 
secondary to shock, anemia and the vaso-constric- 
tor action of circulating free hemoglobin, and 2) 
the excretion of large amounts of hemoglobin with 
precipitation in the lumen (casts and crystals) 
and reabsorption by the tubular epithelium (hya- 


line droplets) The renal lesion of liaeniobratond 
losis 13 essentially similar to the renal cliangts in 
human lower nephron nephrosis Theappearaneeof 
hemoglobin positive liialine droplets in rat kidiicjs 
and not in the human counterpart ni ij be attrih 
uted to the relatively 1 irge amount of hemoglobin 
excreted in hacmobartoncllosis The absence of 
interstitial reaction is due to the relatively short 
interval between the onset of hemoglobinuria ind 
death 

Protection against bacterial endotoxin by peni- 
cillin and its impurities Walteu D Hawk (by 
invitation) and C Phillip Milllii Deparlmcnl of 
Medicine, The Uiiiiersity of Chicago, Chicago, 
Illinois The protective action of pure penicillin 
against a number of bacterial endotoxins, already 
reported, has been increased by the addition of 
certain substances present in impure preparations 
of penicillin Mice were treated with three in- 
traperitoncal injections of 0 5 ml of the penicillin 
jireparation during the 21 hours preceding in 
traperitonc il injection of bacterial endotoxin 
(& Vertrjeke) \.boiit 10,000 units of penicillin 
per mouse were used Untreated animals received 
ph} Biological saline and other control solutions 
before their injections of endotoxin Treatment 
with cristilline penicillin increased the LD50 
of endotoxin to ibout twice that obtained in 
controls Treitment with the impure penicillin 
increased the LD50 to more tlian six times tlut 
obtained in the controls Treatment with the 
inipurit} , unaccompanied by penicillin, provided 
no protection against the endotoxin The effectixe 
impurity is w iter soluble, filtrable, heat stable, 
resistant to acidification, and soluble in certain 
organic solvents 

Influence of various protective compounds m 
preventing fatty changes by dichloroethane 
Benjvmix Highmvx National Institute of Health, 
Pathology Laboratory Several senes of white 
male rats of the Sprague Daw ley strain, weighing 
approximately 90 grams, were injected subcu- 
taneously with 1 ml /kg of undiluted dichloro- 
ethane The mortality rate was low, but the rats 
developed severe though transitory fatty de- 
generation of the liver, kidney and heart, as shown 
by frozen sections stained for fat These changes 
were usually marked in rats killed 24 hours after 
the injection When 1000 mg /kg of dl -methionine 
in 2 per cent iqueous solution was injected in- 
traperitoneally immediately after the dichloro- 
ethane, these changes were much less marked and 
were minimal or absent when an additional 500 
mg /kg of methionine was injected 5 hours later 
The results were reproducible Larger rats were 
relatively more susceptible to dichloroethane and 
diluting the compound with oil increased its tox- 
icity often leading to considerable mortality even 
after methionine administration \arious agents 
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were tested, using is controls groups of unpro- 
tected and methionmo protected rats simultane 
ously injected with dichlorocth me No compounds 
tested equilcd methionmo m potenej Slight 
protection w is oficred bj some compounds con- 
taining an iiiiino gioup m i benzene ring like suU 
fmilamido (gnen bj stonuch tubol and aniline 
Lsually the hcirl w is most rcidilj protected and 
the liver least The results ire consistent with 
preiious ruidings bised on the abihtj of such 
compounds to reduce mortahti It is suggested 
that such histologic methods bo used to supple 
inent other methods for testing the elhcacy and 
mode of action of \ irious substances for protection 
igiinst other toxic igciils iiroducing trmsient 
histologic ch mges 

Arterial disease niaj be a matter of da>s, 
not decades IlcsstLCL IIoimxs Dcfynrtmcnt of 
'Palhology, L S U School of Mcdiciiu, !fcw 
Orleans There is i growing bodj of evidence 
incriminating ccrtniu liptd lubstaiicet, under certatn 
conditions as an luniortint factor in the pitho 
genesis of irterial disease This applies regardless 
of species, but the form the arterial lesions take 
varies widch mdiflercnt species and is ipparenth 
conditioned bj the pattern of lipid nietabolisin 
ciuiPicteristic of the species For this reason it 
seems propitious at this time to shift emphasis 
from anatomical form to some of the broader as- 
pects of pathological phvsiologv tliat niaj bo in 
volvod m the genesis of arterial disease Data 
previoush presented to this sociotj have shown 
that arterial lesions can be produced with regu 
lant> in dogs bj feeding a specified high fat diet 
for two months or longer, than damaging their 
kidnejs m anj of several wajs These lesions, 
which constitute another evimple of arterial 
disease relited to a disturbance in lipid metab 
ohsm, have been observed as earl> as four days 
after the production of renal insufficiency These 
studies have suggested tliat arterial disease niaj 
be a matter of dajs, not decades Several human 
cases consistent with this suggestion are pre 
aented, and some of the implications and possible 
applications of the suggestion are discussed 
Failure of implantation in vitamin E deficient 
rats Hans Kcdnitz and Charles A Slanetz 
(bv invitation) From the Departments of Pa- 
thology and Iniinal Care, College of Physicians 
and Surgeons, Columbia Universtly, New York 
City A colony of highly inbred rats was kept for 
seven generations on a purified vitamin E deficient 
diet containing 10 per cent lard Adult animals 
therefore consumed roughlj 30 meg tocopherol 
daily because lard was the onlj measureable 
source of tocopherol The controls obtained the 
same ration supplemented bj 3 meg synthetic dl 
alpha tocopherol, (Hoffmann La Roche) per 100 
gms diet 721 mating experiments, carried out 


between the ages of 5 weeks and 20 months, ro- 
vciilcd that after the 8th week the rate of implanta- 
tion in the deficient group was significantly low or 
(chi square) than in the controls The differences 
persisted when the body weight of the animals 
was taken into account It seems that there exists 
a specific tocopherol requirement for implantation 
stceplj increasing with age A daily tocopherol 
intake of roughly 30 meg (as provided by the 
basic ration) enabled 60 per cent of the 2-4 months 
old animals to become pregnant The require- 
ments for implantation represent only a fraction 
of those necessary for normal gestation and lacta- 
tion Experiments arc being performed which maj 
clarifj whether the implantation failure in vi- 
tamin E deficiency is caused by ovarian or uterine 
disfunction or bj disturbances of the fertilization 
oi the passage of the ovum from the ovaries to the 
uterus 

Effect of intravenous injection of oxidized 
cholesterol upon the production of athero- 
sclerosis in rabbits Forrest E Kendall, Walter 
Mcxcr, and Margaret Bevans (introduced by 
H P Smith) From the Research Service, First 
(Columbia) Division, Goldwaler Memorial Hos- 
pital, Deparlment of Hospitals, City of New York, 
and the Department of Medicine, College of Psy- 
stcians and Surgeons, Columbia University Berg- 
strom and Wintersteiner (J Biol Chem 141, 
597, 1941) showed that colloidal solutions of choles- 
terol are readily oxidized by air to give 7-keto 
cholesterol and 7 hydroxy cholesterol as the 
principal products Intravenous injection of these 
oxidized solutions into rabbits leads to blood 
cholesterol levels comparable to those obtained 
with the unoxidized preparations However strik- 
ing differences are found in the immediate effect 
of the two preparations upon the arterial walls 
Lipid droplets can be detected within the cells 
of the intima 24 hours after a single injection of 
0 5 gras of oxidized cholesterol 72 hours later 
proliferation of the intimal cells can be seen These 
lesions persist without much change for at least 
6 months Multiple injections lead to an immediate 
increase in the amount of sudanophihc material 
in the intima which roughly parallels the amount 
of oxidized cholesterol injected These early 
changes are not produced by the injection of 
unoxidized cholesterol However if high serum 
cholesterol levels are maintained for several 
weeks by the injection of either material there is 
little difference in the extent or character of the 
lesions produced 

The production of phage in the absence of 
cellular growth A P Krueger, T Cohn (by 
invitation) and P N Smith (by invitation) From 
the Department of Bacteriology and Office of Naval 
Research Task V, University of California, Berke- 
ley, California Reproduction of the cellular sub- 
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stiate IS generally considered to be an essentiil 
condition for the formation of phage although some 
evidence has been seemed indicating that the two 
process may be sepaiated We have described 
elsewhere the accelerating action of penicillin on 
phage engendered lysis of Staphylococci and in 
the present experiments, we liave utilized this 
effect to impose conditions such that [phage] in- 
creases without detectable bacterial growth 
Actively grow'ing Staphylococci are centrifuged 
from the medium and are resuspended in Locke’s 
solution, at 5°C , containing 1 0 unit of penitillin 
G/ml after 1 0 hour, phage is added to the suspen- 
sion using a volume which docs not intioducc i 
significant amount of nutrients The mixture is 
kept an additional 1 0 hour at 5°C and is then 
shaken in a water bath at db°C [bacteria] is 
determined at brief intervals throughout the 
reaction by means of direct microscopic counts 
and nephelometric measurements in tlic Klett- 
Summerson photoelectric comparator After lisis 
IS complete (about 1 5 hours after removing the 
suspension to the 36° bath) [phage] is determined 
by Gratia's phque count method Starting with 
1 X 10® plaques/ml , the titrc after lysis is found to 
be between 4 X 10® and 5 X 10® plaqucs/ml 
[bacteria] remains constant until massive lysis 
begins about 0 6 houi s after bringing the suspension 
to 36 °C 

The effect of bacterial endotoxins on the 
carbohydrate metabolism of the rabbit Enxrsr 
Kln (introduced by C Phillip IMilllr) De- 
partments of Pharmacology and Medicine, Un- 
tveisity of Chicago, Chicago Rabbits were injected 
intravenously with a dose of meningococcal or 
Salmonella endotoxin, which caused death in 
2-3 hours The blood glucose showed a rapid 
increase, followed by hypoglycemia Blood in- 
organic phosphate and lactic acid increased, while 
blood pyruvic acid diminished There was a 
marked decrease in liver and muscle glycogen 
Liver and muscle lactic acid increased, while 
pyruvic acid diminished Succinic dehydrogenase 
was significantly inhibited in both liver and 
muscle Cytochrome oxidase was not affected 
(Supported by a grant from the U S Navy , 
Office of Naval Research ) 

Plasma tocopherol levels in cardiac patients 
Janet M Lemley (by invitation), Robert G 
Gale (by invitation), Robert H Furman (by 
invitation), jMary E Ciiarrington (by invita- 
tion) and George R Meneelv From the De- 
partments of Medicine and Biochemistry of 
Vanderbilt University School of Medicine The 
importance of tocopherol in maintaining 
noinial muscular function has been established 
Cardiac manifestations have been described 
in vitamin E deficient animals Claims have 
been made of benefit to cardiac patients 


following tocopherol administration despite lack 
of evidence that vitamin E deficiency exists m 
humans Tw enty five c irdiac patients were studied 
foi evidences of tocopherol deficiency The to 
copherol content of the blood plasma was deter- 
mined by tlic method of Quaife and Harris Normal 
values by this method average 1 15 mg per 100 
ml of plisma The lower limit of normal is pot 
firmly established Some consider 0 88 mg % 
as this limit, while others place the lower limit of 
normal it 0 6 f The mean jilasma tocopherol level 
for tlic group studied was lower than the normal 
mean Several patients exhibited sufficiently low 
plasma tocopherol levels to suggest deficiency 
Tlie evidence presented does not indicate a general 
defieieney of tocopherol in cardiac patients but 
suggests that in some patients with heart disease 
tocopherol deficiency might be a factor 

On the demonstration of hyaluronidase in 
ccrcanac of schistosoma mansoni Milton D 
Li VINE, Rvv F Gxrzoli, Robert E Klxtz 
and John II Killougii, (introduced by K M 
Exmeorr) Xuial Medical Research Institute, 
National Naial Medical Center, Bethesda, 
Maryland Hyaluronidase in relatively high con- 
centration has been show n to be present in solu- 
tions domed from suspensions of cercariac of 
S mansoni incubated at 25°C for 18 hours To 
demonstrate this activity sodium hyaluronate 
must be included with the suspensions Enzyme 
activity was uniformly' present although found to 
vary' considerably The relationship between 
penetration of cercariae through the ground sub- 
stance and enzyme activity will be discussed 
V new viscometer designed specifically for vis- 
cosity' ranges suitable for hyaluronidase assay was 
used for determinations in this study Sodium 
salicy'late given per os to mice over a seven day 
period failed to appreciably alter the number of 
adult worms recovered if ter exposure to known 
numbers of ccrciriae Studies on parenteral ad 
ministr itioii of this salt in high concentration are 
now in progress 

Experimental production of acute pancreatitis 
Rolf Lium (by' invitation) and Stephen Maddock 
From The Surgical Research Laboratory of the 
Boston City Hospital kt the last meeting of this 
sociotv' a preliminary report on the production of 
acute pincrcatitis was presented Since that time 
the studies have been completed A series of 100 
cats, including controls, were subjected to ligation 
of both pancreatic ducts and the pancreas stimu- 
lated 111 a variety of ways pilocarpine, esserine, 
acetylcholine ind secretin with and without food 
In the majority of above animals gross fat necrosis 
was found at the end of 24 to 48 hours The amount 
of fat necrosis varied greatly, being most marked in 
animals which had been fed high fat meals prior 
to duct ligation In control animals in which the 
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diitts, Were c\poac(i bj bp.irotonij no changes 
were observed at IS hours ulictlier the antmnls 
were starved, fed or ehcmicnllj stimulated The 
microscopic findings show ed considcnble variation 
in intlimnutorj re iction from edema with caudate 
uid mllamnutorj cells to ire is in w Inch an entire 
lobule of the glind showed dissolution Frank 
vascular lesions were not encountered but there 
were p-itcli^ arc is of hemorrhage mingled with 
inflammatory reaction in a number of instances 
Some sections showed duiiagc to the walls of the 
blood vessels but in no instance was a gangrenous 
pancreatic necrosis observed It is our opinion 
tliat this condition did not occur in cats because 
the pancreas is thin and lying free m the mesentery 
of the duodenum The human pancreas in contrast 
with its thickness, dense capsule and peritoneal 
covering offers resistance to the extrusion of 
dammed up pvncreatic juice 
The histogenesis of cells in pneumonia as seen 
in multiple lobe pneumococcus (tjpc I) infections 
in dogs Cu.vvro\ G Loosu Dept of Medicine, 
Uniiersily of Chicago, Chicago, Illinois A study 
was made of the origin of colls in the pneumonic 
exudate in the lungs of a single animal subjected to 
a pneumococcus (t^po I) infection in a different 
lobe at daily intervals until 5 lesions of increasing 
ages (4, 24, 4S, 72, 96 hours) wore produced 
Twenty two dogs weighing S to 12 kilograms were 
cmplojcd The inocula (0 001 to 0 03 cc of an 18- 
hour broth culture of tjpc I pneumococcus in one 
cc starch) were introduced into the lungs through 
a radiopaque catheter inserted into the bronchi 
via the tracheae with the aid of a fluoroscope 
The extent and site of the infections produced by 
each inoculation was deternuned bj x-rays 
The animals were sacrificed with intravenous 
injections of pentobarbital sodium The lungs 
were fixed intratracheallj with Zenker-formol 
solution alter the vessels were clamped to hold the 
blood in the capillaries, sectioned and stained bj 
the hematoxylin eosin azure II method Bj this 
technique, the pneumonic process was shown to be 
a dynanuc one and the kinds of colls in the exudate 
V aried w ith the age of the lesions Polymorphonu- 
clear leukocjtcs predominated in the 4 and 24 
hour stages During this time, however, largo 
numbers of hematogenous Iv mphocj tes and 
monocj tes also entered the alveolar exudate These 
cells hypertrophied and transformed themselves 
into macrophages which replaced the poljmor- 
phonuclear leukocjtes The local septal cells did 
not desquamate to form macrophages in the carlv 
stages but gradually enlarged and became most 
conspicuous on the alveolar walls in the 96 hour 
lesion when resolution began 
Hjpoprothrombinemia with hemorrhage as a 
cause of death in the rat in hypervitaminosis A 
Charlotte L Maddock (by invitation), S B 
WoLB vcH and Dorotht Jensen (by invitation) 


Dcparlmcnt of Pathology, Harvard Medical School 
and Surgical Research Laboratory, Boston City 
Hospital During the course of an investigation on 
the bony clianges resulting from excessive vitamin 
V administered to rats maintained on a rachitogcnic 
diet for 3 w eeks and over, an hemorrhagic diathesis 
developed in 90% of cases Previous work in this, 
laboratory on hypervitaminosis A, done on large 
senes of animals maintained on normal diets, had 
never demonstrated striking hemorrhages In this 
respect, the pathology resulting from excessive 
vitamin A was contrary to the reports of some 
other workers A synthetic diet, devised by 
Bessey, was utilized It was presumably complete 
m all respects except for absence of vitamin D, 
deficient P, and excess Ca Vitamin K was not 
added because it is normally synthesized in rats’’ 
intestines Growth on this diet was equal to that 
of stock animals for a period of 7 weeks Sub- 
sequently w eight gams declined somewhat Bats, 
41 to 71 days old, maintained on the diet since 
w eamng, w ore given excessive doses of vitamin A 
for 5 days or longer JMultiple massive hemorrhages 
developed, most conmionly located m the sub- 
dural space, epididynus, skeletal muscles and 
body cavities Lymph nodes wore hemorrhagic in 
appearance because of blood-filled sinuses Hema- 
tocrit values fell as low as 13% Prothrombin 
times were prolonged (70-183 seconds, controls 
25 seconds or less) It seems that the Bessey diet 
plus hypervitaminosis A produces hemorrhages 
sufficient to cause death If blood and tissue con- 
centration of vitanun can be brought to suf- 
hciently high levels, fatal massive hemorrhages 
defimtely related to hypoprothrombinemia will 
result 

Histochemical features of the renal basement 
membrane J F 4, McManus (introduced by 
R D Biker) Department of Pathology, The 
Medical College of ilabama, Birmingham, Ala- 
bama The basement membrane (BM) of the 
kidney is colored with Schiffs reagent after periodic 
acid (PAS), a reaction originally described for 
mucin (Nature, Aug , 1946) w Inch now appears to 
be characteristic of anv carbohydrate BM con- 
tains protein as demonstrable by digestion ex- 
periments Fat shown with sudan IV or Sudan 
black IS absent normallj but appears sometimes in 
disease The BM is preserved in sections after 
almost anj t\pe of handling The BM does not 
autolyze for a long time, suggesting the absence of 
anj inherent enzime synthesis Accordingly, no 
phosphatase activitj is shown in the BM of the 
human kidncx at pH 4 to pH 9 6 with gljcero 
phosphate, nucleic acid, adenylic acid, hoxose 
diphosphate or lecithin as substrates except where 
the overljiiig epithelium is positive The BM 
does not digest w ith diastase oi hvaluronidase, not 
containing glj eogen or hj'aluronic acid m available 
form In one case in w hich it was possible to study 
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the mitochondria of the tubule cells and the 
tubular BM, colloid droplets, replacing the mito- 
chondria, were covered by thickened and ab- 
normal BM When the glomeruli are obsolescent 
or obsolete the corresponding tubules become 
atrophied and collapsed, with pigmentation of the 
epithelial cells in many instances The BM be- 
comes wrinkled and thickened, frequently dupli- 
cated and shows striking abnormality i\ith PAS 
These observaf;ions suggest a passive role for the 
BM, closely related to the activity of the tubular 
epithelium It is likely tliat the BM is of the 
nature of cliitin, as Lillie suggests, this is being 
tested with glycosidase 

The fate of aged leukocytosis-promoting factor 
of e\udates Valy Mcnkin From the [gnes^ Barr 
Chase Foundation for Cancer Research, Temple 
University School of Medicine, Philadelphia, 
Pennsylvania In numerous earlier studies the 
ivriter lias demonstrated in many inflammatory 
types of exudates i pscudoglobulin (cxitaphoretie 
studies show it to be iii alpha globulin) which is 
capable of causing the specific grow th of granulo- 
cytes in the bone marrow and to some extent 
of megakaryocytes Besides this grow th effect the 
substance is capable of inducing a disch irge of 
immature polymorphonuclear leukocytes into the 
circulation, thus offeritig an explanation for the 
mechanism of Icukoci tosis with inflammation This 
leukocytosis-promoting factor has bcenabbreviated 
as the LPF The LPF can be preserved for several 
w'eeks in vacuo under phosphoric anhydride After 
such an interval the factor tends to lose its 
biological potency Gradually some chcnucal change 
occurs, presumably a spontaneous denaturation 
occurs \fter several months the factor loses its 
initial solubility in an aqueous medium, and it 
generally becomes either very weak in its activity 
or else it becomes completely inactive -Vs shown 
previously, in such form the LPF can still be recov- 
ered as a soluble polypeptide wluch splits from the 
rest of the inactive molecule The remaining portion 
of the inactive molecule of the original but now 
presumably denaturated LPF contains a leukopenic 
factor, and this explains the relative biological 
inactivity of the aged LPF The leukopenic 
component counteracts the leukocytosis-promot- 
ing one Both components can however be fairly 
well separated from each other by centrifugation 
and thus studied as individual entities 

Hypoplastic anemia induced in guinea pigs 
by 4-amino pteroyl glutamic acid Virginia 
’Minnich (by invitation) and Carl V Moore 
Dept of Internal Medicine, Washington University 
School of Med , St Louis, Mo Two folic acid 
inhibitors, a crude preparation and methyl folic 
acid, have been reported to produce anemia and 
leucopema in chicks, mice, rats, and pigs These 
changes have been prevented or reversed by folic 


acid Of considerable interest, therefore, is the 
observation described in this report that another 
antagonist of folic acid, crystalline 4 ammo pteroyl 
glutamic acid, induces similar changes in the 
peripheral blood of guinea pigs which cannot be 
prevented by either folie acid or liver extracts 
Guinea pigs fed a stock ration were given daily by 
subcut incous injection 0 5 to 5 0 mg 1 ammo 
pteroyl glutamic acid They all lost weight and 
with few exceptions died in 11 to 28 days Some 
of the animals developed a profound normocytic 
anemia and all a leucopema (1000 to 750 WBC 
per cu mm ) Half of the pigs had an agranu- 
loey tosis and half became thrombocytopenic 
Vary mg degrees of marrow hypoplasia were found 
If ulministration of the inhibitor was stopped 
after the hematologic clianges had become pro 
found, a few of the animals showed a striking 
reticulocy tosis, rapid rise in all the cellular ele 
iiients of the blood, ind recovered completely 
Highly purified liver extracts given with the 
inhibitor in doses of 1 5 to 5 USP units intra 
museularly per day did not prevent the anemia or 
Icueopenia Folic acid in amounts 25 to 100 times 
tint of the 1 amino pteroyl glutamic and m 
jeeted simultaneously seemed to pre\ent the de- 
velopment of leucopema or thrombocytopenia 
but not the anemia Ery throcy te levels as low as 
800,000 per cu mm were observed Prelinunarv 
observations on other animals suggest that there 
may be considerable species difference both in the 
changes produced by this inhibitor and in the 
ability of folic acid to prevent them 

Purification of a substance from bovine serum 
which reduces the prothrombin time of aged 
plasma F L Muxno and Muriel Platt Monro 
(introduced by F R Miller) Charlotte Drake 
Cardeza Foundation, Department of Medicine, 
Jefferson Medical College and Hospital, Phil- 
adelphia, Pa Bovine serum contains relatively 
large amounts of a substance which reduces the 
prothrombin time (one stage method) of aged 
plasma This substance has been named pro 
thrombin A and “labile” factor by' Quick (Lm 
J Physiol 150, 405 (1947)) It is possibly the 
“factor V” described by Owren in “The Coagu- 
lation of Blood” Thesis, J Chr Gunderson, Oslo 
1947, and the accelerating globulin described by 
A-Vare, Guest and Seegers (Science 106, 41 (1947)) 
By adsorption on aluminum hydroxide followed by 
suitable elution in an alkaline medium, this sub- 
stance may be obtained largely freed from other 
serum proteins Since serum does not contain 
prothrombin or fibrinogen these substances are 
not present in the eluate as they are in similar 
eluates prepared from plasma Calcium ions are 
essential for the stability of this substance in 
solution: 

Adrenal cortical atrophy and liver damage 
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produced m dogs, bj feeding 2,g-bis-(puracliloro 
phni>l)-l, 1-dichloroethaiio (ODD) Aisjiiuk A 
Nubos DulGuinuvv WooDvui) (!>> nnitition) 
Ditisioii of Phai mncology, Food and Dtng Id- 
minibtralion, Fcdtral ScoHrUy Ujcnci/, Wabhingloii 
iS, D C ODD lb eluseU relvted to DDT. lud has 
coiibidervble uniwrl viite as an insLeticulL Eleven 
dogs u ere fed DDD dissolved m torn od ui lapsules 
it le\ els of 50 to 100 (iisu illy 50 or SO) mg /kg /day 
for periods of 1 to 21 months Sl\ dogs died, 2 
were saerilieed because of poor condition, and 1 
M IS s.ieriliccd while still in apiiurcntlj good con- 
dition iftor21 months 0. wo dogs survive, and will 
coiitiiiiie to be fed DDD Gross iiid inierostopie 
cvimiiution of the tissues of ill 9 dogs s.icrilued 
or found dead show cd in every one a high degree of 
ulreiul cortical itrophj Ihere w is also high 
grade liver damige consisting chiollj of faltj 
degeiieritiou and to a lesser extent of atiophy, 
ncerosis iiid eirrhosis In iiiieroscopic sections the 
idren il cortical ixirenelij m i w is one third to one 
half Its usu.ll thickness, with much distortion of 
the nornul architecture ind alteration of the 
iiornul eellulir ippcannces 9 he medulla ap 
peared uiuilTectcd ILits iiid a moiikci fed DDD 
did not show the idrciial cortical atrophj , nor did 
dogs when fed the verj closelj rcl itcd DDl Of 
some dozens of eomiiounds fed to 300 of our dogs, 
none except DDD li is e lused idreiial cortical 
itrophj oven though several have caused severe 
111 or d linage , few h.i\ o aflfeeted the idicnal in anj 
waj llie effect of DDD on the dog adreii il is a 
striking example of chemical specihoity in the 
causation of organ damage 
Hereditarj .osteopetrosis of the rabbit, Louist 
pLxiici- The Rockefeller Inaltlidc for Medical 
Research, Princelon, iV / Yn hcrodit iry dise.isc 
of the rabbit greatlj resembling, if not identical 
with, the juvenile form of osteopetrosis of nun 
lias occurred in a rabbit breeding colony The 
condition IS inherited as in autosom d recessive 
character It is present at birth and maj be identi- 
fied bj the delai ed and imperfect development of 
the teeth and bj the characteristic x-ray appear- 
ance of the entire skeleton The shadows are very 
dense and homogeneous with a lack of structural 
detail Hj drocephalus is occasionally seen Grow th 
and development are retarded and beginning at 
about 2 weeks of age, progressive malnutrition 
with eventual cachexia develops \ hypochromic 
anemia which often reaches severe proportions is 
usually found The condition is invariably lethal, 
the average survival being 4 to 5 w eeks The bones 
are hard but brittle, spontaneous fractures, how- 
ever, are rare In \ ray photographs of older 
eases, the ends of the ribs and of the long bones are 
frequently clubbed, the long bones and the feniui 
in particular are shortened and the central portions 
of the bone shadows show translucent areas In 


the youngei cases, there is an excessive amount of 
abiioimal sjiongy bone, the marrow cavities are 
maikcdly reduced and tlie niarroiv tissue is scanty 
In older animals, the cavities are larger and contain 
moie vbundant niariow together with conspicuous 
amounts of abnormal fibrous tissue Compared w ith 
1101 mid litter mates, serum calcium was lower, 
scrum phosphorus was lower in younger but higher 
in older eases aud serum phosphatase was higher, 
the blood sugar content was lower and the blood 
eholesteiol values were higher 
The influence of lipid ingestion of the thymol 
turbidity test IIans Poppfe, Frederick Stbig- 
M vKN, Alvin Dubin (by invitation) and Hattie 
M Dxniew'icz (by invitation) From the Hektoen 
Institute for Medical Research of the Cook County 
Hospital, Chicago, Illinois MacLagan’s thymol 
turbidity test serves as a valuable indicator of liver 
cell damage A pathologic increase is less marked 
when liver cell damage la due to extrahepatic 
biliary obstruction The turbidity depends upon 
reJ itioiiship betw ecn lipo-protcins and globulins 
fractions Extraction with ether but not with 
petrol other reduces markedly thymol turbidity in 
SCI um, oxalatod and heparinized plasma In 12 cases 
the turbidity in oxalated plasma and serum \\a' 
identical but markedly reduced in hepanmzed 
plasma Dicumarol bad no effect Adding heparin to 
25 sera reduced turbidity proportiouallv to the 
amount added These findings explained by an 
influence upon serum phospholipids prompted 
study of the effect of ingestion of various fats upon 
thymol turbidity Usually 50 gm butter produced 
an equal or higher rise than 4 egg yolks, SO gm cho- 
lesterol, 30 gm leeithin or 30 cc cod livei oil within 
3 or C hours It disappeared after 24 hours The 
butter effect was markedly enhanced by simul- 
taneous administration of choline (11 cases) 
Choline alone had a lesser influence upon thymol 
turbidity Butter and choline raised the turbidity 
sigmfieantiy in 23 hospital controls (average 2 6 
units) In liver diseases (25 cases), especially in 
cirrhosis and obstructive jaundice, and in gastro- 
intestinal disturbances (10 cases) the rise was 
mueh low or as expressed m units and even more so 
when expressed in percentage of the fasting tur- 
bidity Further studies should elucidate the clini' 
cal value of the rise in thymol turbidity after 
butter and choline adnnmstration as simple test of 
fat absorption and the influence of choline upon 
intestinal absorption of fat 

Peroxidase in the lymphocytes of man in acute in- 
flammation John W Rebuck and Euzabeth A 
Monaghan (introduced by F W Hartsian) 
Depl of Anatomy, Univ of Minnesota, Minneapolis 
and Dept Labs , Henry Ford Hospital, Detroit, 
Mich The cytology of the exudate in acute inflam- 
mation in man has been studied with an original 
technical procedure in which serial preparations 
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are obtained chronologically from a single lesion 
and are stained like blood smears The epithelium 
13 scraped away from a small area on the forearm 
After inoculation with a suitable inflammatory 
excitant (egg-white) the lesion is coveied by a 
cover-slip Cells of the inflaiiunatory exudate 
migrate to the under sui face of the cover slip 
When this lias been accomplished (30 minutes to 1 
hour) the cover-slip is lemoved, air-diicd, and 
stained with Washburn’s method for peroxidase 
At the same time, another cover sliji is placed over 
the same lesion and the process is repeated at 
timed intervals throughout the cycle of inflaiiiiiia- 
tion Transformation of the lymphocytes of man 
into macrophages proceeds in an orderly fashion in 
such a simple cycle of inflammation It is iccom- 
phshed by numcious gradual functional and struc- 
tural ehaiiges in the lymphocytes as such Otic of 
these changes is assumption of tlie positive peroxi- 
dase icaction by lympliocytic cytoplasm By 0 5 
hours, most of the lymphoci tes in the area of 
inflammation contain numerous peroxidase iiosi 
tivegianulcs diffusely distributed throughout tlu ir 
cell bodies The lymphocytes ire activclj phigo- 
cytic when this stage is reached Sometimes it is 
apparent that a plugocytoscd neutrophilic c\ to- 
plasmic bud within the lymphoci tie cytoplasm h is 
contributed a circumscribed area of peroxidase- 
positive gianules to the tytoplasni of the lymiiho- 
cyte (exogenous source) An oee isional lyiiiphoi j te 
lacks such granules 

Effect of blood and oxygen on P kiiowlcsi 
infection in monkeys R II Rigoon Deparlincnl 
of Pathology, School of Medicine, Uniuert>ily of 
Texas, Galveston, Texas Previous expeiiniental 
studies with P lophuuie infection in ducks have 
show'll that anoxemia is a significant factor during 
the eouise of the disease Furthermore, life i in lie 
prolonged by placing these luoribund birds in an 
oxygen ehamber (Joui Lab iiid Chii Med 
32 57, 1017) These observations were repeated 
with P kiiowlesi infection in monkeys A tot il 
of 27 Maeaeus i hesus animals was used Temporal v 
clinical improvement occurred when the infected 
monkeys were put into an oygen chambei with i 
concentration of 40-00% oxygen Malarial infected 
monkeys when given intiaperitoiieal injeetioiis of 
human blood likewise showed ehmeal improve- 
ment These observations would suggest that 
anoxemia is a sigiiifieant factor in P knowlesi 
infection in the monkeys The destruction of the 
red cells by the plasmodia produces the anemic 
anoxia 

Arteriosclerotic lesions in pyridoxine deficient 
monkeys James F Rindiiari and Louis D 
Grpenblrg (by invitation) Division of Pathology, 
University of California Medical School, San 
Francisco, Cuhforma Tissues of 4 rhesus monkeys 
subjected to piolonged pyiidoxiiie deficiency have 


been examined The diet has been previously 
described (Fed Proe '> 222, 1910) feignifieant 
arteriosclerotic lesions have been found in 3 of the 
1 aftimals In 3 animals subjected to pyridoxine 
dcfieieney for 5 to 7 months 2 showed intimal 
fibrosis chiefly' in the small arteries at the renal 
lulus One animal subjected to pyridoxine de 
ficK ney for 1 1 months, show ed also striking lesions 
111 the eoionary ai tines In this animal a broad 
layer of intimal edema and eoniiective tissue 
proliferation was seen in major coronary arteries 
This aninial, in addition, presented an enlarged 
cirrhotic liver These li sioiis may be related to the 
defect in try ptojihaiie iiii labolism in the pyri 
doxine defuient monkey n corded elsewhere in 
this journal (Greenberg and Rinehart) The 
preliniinary report is made betausc of its potential 
sigiiifieanee in the imiKirtant problem of arterio 
sclerosis in man Spout iiieous arteriosclerotic 
lesions have not been encountered in the rhesus 
monkey and experinu ntal production of arterio 
sclerosis in this species has not been recorded 
before 

The influence of folic acid on hemorrhage 
anemia in dogs F S RoBseiii-iT-RoBBixs 
Department of Pathology, School of Medicine and 
Dentistry, bnmrsity of Rochester, Rochester 7, 
Veil) I orL Ihe iiillueme of folic acid on hemo 
globiii regenenition his been studied in exper- 
iinenUl anemia due to blood removal in dogs 
I'ohc at id w IS tested in daily doses of 5, 10, 20 and 
10 mg as supplements to lextron with and without 
iron These materials were added to a basal ration 
of silmon bn id and fed for a two week period 
Net hemoglobin output was deterinined Results 
vaiy' In some exiieriments a jiossible inhibition of 
lienioglobin production was evident when folic 
aeiil was administered Other experiments demon 
strate a negative effect 

Production in vitro from protein and other 
solutions of substances resembling “natural" 
agglutinins and precipilins LdwardC Rosexow 
From the Ran Metals Institute of the California 
Institnlc of Teehnoloyy, Pasadena, California, amt 
the I ongview Hospital, Cincinnati, Ohio In 
expcrinients on the in vitro production of antibody 
with heat and II-Oj, the yield from broth cultures 
and filtrates was greater than that from compa- 
rable suspensions aiidfi Urates in NaCl solution, 
suggesting til it constituents of the culture medium 
might bo a source of antibody' The effect of keeping 
at room temjieraturo for 21 houis and autoclaving 
foi one hour protein and other solutions before and 
after adding 1 5% II.Oj and 10,000,000,000 pneu 
mocoeei and streptococci aa per ml from dense 
suspensions in glycerol two parts and saturated 
NaCl solution one part was studied in parallel from 
the standpoint of antilxidy production Agglutinins 
aiul prceipitms for streptococci, pueumoeoeci 
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iiml st vphyloiotn sscri, not fonnul it i-ooni temper- 
ature m 24 liQurt. in the iibijoneL of IlaOjand eithei 
ntrc not formed or More formed m minimal titer 
ifter adding ILOj and 10,000,000,000 strepto 
COCCI and pneuniococci ^ per ml to each of 5% 
solutions in NaCl solution of gelatin, peptone, 
poUto starch, gum irihic, essential amino acida, 
10% cfcg white ind white and egg >olk aa, dc\trose 
bniin broth, undiluted milk, and isotonic NaCl 
solution Sigiufieant but viriable titers were 
obtained from each of these solutions on auto 
chving for one hour aftci idding 1 5% HiOj, and 
mall instances titers were far greater especially in 
the case of e isem and niuno aeids on autoclaving 
after adding both H O3 and the bacteria The 
agglutinins produced lu the protein and NaCl 
solution suspensions weie filtiable, dialyzable and 
distillable before conjugition but were no longer 
diiljzabic or distillable after conjugation onto 
normal globulin 

Preparation of radioactive gold colloids for 
use in the Iherapj of malignancies Gboiict 
Rousni (introduced bj P F Hahn) Vaiidcrbtll 
University School of tiled , MashvtUc, Tcnn The use 
of radioactive gold colloids m the thcrajiy of malig- 
nancies made a reliable method for producing 
them desirable A procedure was devised in wliieh 
the pH, rate and order of iddition of reagents and 
temperature wore controlled to give a stable 
colloidal gold solution of uniform particle size for 
various concentrations of gold Colloids as con 
concentrated as 5 mg /ml were prepared with 
i umfonii particle size using gelatine os a support- 
ing colloid The influence of pH, rate and ordci of 
addition of reagents and temper ifure is more 
pronounced as the concentration of gold is in 
creased The colloids were prepared b> dissolving 
metallic gold in aqu i regia, evaporation to dryness 
at 100°C under reduced pressure, solution of the 
auric chlori do 1 11 w iter and 1 t-s reduction to a metallic 
gold colloid with ascorbic acid using gelatine as a 
supporting colloid It was found that better coutiol 
of particle size could be achieved by the slow addi 
tion of an aqueous solution of the auric chloride 
(chloraunc and) to in aqueous solution of ascorbic 
acid and gelatine The latter solution can then be 
heated to any desired temperature and the pH ad- 
justed to any desired value by the addition of hy- 
drochloric acid, sodium hydro\idc or a suitable 
buffer without the danger of exposure to intense 
radiations 

Structure and repair of the olfactory mucosa in 
rhesus monkeys Edwin W &citt;mz Department 
of Bacteriology and Experimental Pathology, 
School of Medicine, Stanford University, Calif 
Observations were made on normal and zinc sul- 
fate treated mucosae These wore removed in 
Into and in a way which served to pieserve their 
normal relationships to surrounding structures 
They were fixed m Bourn’s solution, embedded in 


paraffin and st lined by a modification of Iho Bodian 
method of staining for ncurofibnh The normal 
mucosae wcic examined for variations in general 
structure, lu the number and distribution of the 
olfactory cells, and for differences in the structure 
of the dendritic processes Zinc sulfate solution 
constitutes a highly satisfactory agent for de- 
stroying the olfactory epithelium m regeneration 
studies It induces a massive co igulation necrosis 
which IS followed by a dean cn masse separation 
of the necrotic epithelium from the underlying 
lamina propria Stages of repair ranging from the 
2nd day to the Sth month w ere observed Interest 
centered primarily around the origin of the now 
epithelium, and the possible source of varying 
numbers of olfactory nerve coils present after the 
twelfth day 

Hydrolysis of DL-leucylglycylglycine by sera of 
tuberculous and normal rabbits Julius Schultz 
(by invitation) and CnAKLLs Wniss Laboratories 
of the Jewish Hospital, Philadelphia, 4t, Pa 
The rate of hydrolysis of the tnpeptidc, dl- 
Icucjlglycylglycinc (LGG), by aminopcptidase 
found in sera of tuberculous rabbits was compared 
with that of normal sera Seven rabbits were in- 
jected intratrachcally w ith 0 00005 mg of a virulent 
Ravencl culture of tubercle bacilli From 42 to 
71 days later their sera wore tested at least twice 
at intervals of about 10 days or more (in most 
cases) The average of 19 analyses was 0 41 ± 
0 03% hydrolysis per minute at a concentration 
of 0 1 ml scrum per ml test solution The average 
rate for seven control rabbits, earned out simul- 
(uicously, was 0 184 ± 0 012% hydrolysis per 
minute at the same scrum concentration This 
icprcsciits more than a twofold increase in the 
rate of enzyme activity These il ita are significant 
in the light of the work of Enimart and Seibert 
(J Immunol 50 143, 1945) w’ho showed that the 
globulin fraction of tuberculous serum is tuber- 
culostatic and of the finding of I'ruton (J Biol 
Chem 16G 721, 1046) that this protein fraction 
contains the LGG splitting peptidase Since 
Weiss and Halhday (I Immunol 49 251, 1944) 
have previously observed that extracts of 
Cathcpsin II, obtained from tissues more resistant 
to tuborcplous infection, hydrolyses BA V faster 
than that obtained from less resistant organs, the 
present findings lend further support to the 
hypothesis that increased proteolytic activity is 
associated with increased resistance to infection m 
tuberculosis The extent to which these results 
are peculiar to tuberculosis will be investigated 

Further studies on the hepatic potentiation of 
the estrogenic activity of triphenylchloroethylene 
Alblut Segaloff and Rich inn L Com edge 
(by invitation) From the Departments of Medicine 
and Physiology, Tulane University and the Alton 
Ochsner Medical Foundation, New Orleans, 
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Louiaana We liavc previously shown tliat less 
triphenylchloroethylcne is required to produce 
vaginal estrus in spayed female rats when given 
intrasplenically than w hen given subeulaneously 
This was interpreted is indicating that the liver 
increased the estiogenic activity of this compound 
We have also demonsti ited that more a estiadiol 
13 rcquiied to produce vaginal estrus by in- 
trasplenic injection than by subcutaneous in- 
jection This was intcrpietcd as indicating that 
Qf-estradiol was inactivated by the liver When 
these studies with a estradiol were repcitcd in 
partially hepatectomizcd animals, the imouiit 
required to produce vaginal estrus was greatly 
reduced, indicating further that the a estradiol 
was inactivated by the liver ‘Vceordingly tri- 
phenylchloroethylene was injected into pirtially 
Iicpatectomized female rats by the &imc two 
routes There w'as increased potentiation of tlic 
estrogenic activity rither than the expected 
decrease In the attempt to clarify this apparently 
inomalous result m vitro studies were iindert ikcn 
It was found that when an amount of tripluiiyl- 
chloroethylcne below threshold for increasing the 
uterine w'eight of immature female rits was in- 
cubated w'lth either liver slices or brei, tlien 
significant uterine w^cight inercascs wcic obi lined 
There is an optimal amount of brei w Inch produces 
a greater potentiation than larger or smaller 
amounts of brei Little or no potentiation of 
estrogenic activity is obtained with either very 
small 01 very large amounts of liver brei It thus 
appears that there are two processes in the hepatic 
metabolism of triphenylchlorocthyleno first the 
conversion to a more active compound, and then 
the inactivation of this pioduet by oxidation or 
conjugation 

Chemotherapeutic effect of Chloromycetin on 
experimental infection with psittacosis and 
lymphogranuloma venereum viruses Joslpii 
E SsiADFL and Elizabeth B Iacksov (by in- 
vitation) Department of Virus and Rickettsial 
Diseases, Army Medical Department Research 
and Graduate School, Army Medical Center, 
Washington 12, D C Chloromvcctin, i new anti- 
biotic, has previously been rcpoited to possess 
chemotherapeutic activity against a nuinbci of 
experimental rickettsial infections Grow th in 
embryonated eggs of strains of psittacosis virus of 
pigeon or psittacinc oiigin and of lymphogr iiuiloin i 
venereum virus is reduced by treatment with 
Chloromycetin Administration of the drug 4S 
hours after the infection is almost as effective in 
prolonging the life of embryos is the prophylactic 
treatment Doses of 0 0025 mg pci egg pioduic a 
distinct prolongation of life in infccteil eggs 
Furthermore, the length of survival is directly 
proportional to the dose of drug over the range from 
0 0625 mg to 0 5 mg pei egg Mice infected by the 


intiapcritoncal route with the 0 BC strain of 
psittacosis survive SO minimal lethal doses when 
given 0 75 mg to 2 5 mg of drug per day either by 
mouth or intraperitoncally In addition, treatment 
IS effective in mice when delayed for G (Liys after 
infection, i c , several days before death would be 
expected to occur Mice infected by the intra 
cerebral route with the B-l strain of psittacosis 
ind with lymphogranuloma venereum virus are 
benefited little if at all by treatment with Chloro 
mycetin administered cither by mouth or in 
trapi ntone illy Data beiring on the explanation 
for the fiilure to obtain a ehcmotherapeutie effect 
following intracerebral infcetioii with these viruses 
will bo iiresented 

Experimental hypervolemia, time of onset and 
some associated physiological and chemical 
changes IlAuin Soui l (by invitation) and Jacob 
I'uuni Cornell University Medical College, New 
1 or^ City and Veterans Administration Hospital— 
Southwestern Medical College, Dallas 2, Texas Re- 
peated blood volume detcrniinations were made by 
the Ev ms Blue technique on mice bearing trans- 
pl intctl gramilob .1 cell tumors The blood volume 
began to rise ifter the tumors had reached a modcr- 
ite size Once this process was set in motion the 
blood \olume increased rapidly and consistently 
from v dues below 10% of body weight to values as 
highns2S%,inthcprLsentseries This hypervolemia 
IS notaeeompanicd by an mere isc in the extracellular 
lluid (thiocyanate space) The plasma protein 
values may be normal and w hen they are reduced 
this IS due to a decrease of plasma globulin con 
eentration The absolute amount of plasma al 
buinin IS, however, greatly increased and this 
increase roughly parallels the degree of hyper 
volcmia The blood urea levels may be high or 
nornml in the presence of advanced hypervolemia 
Other values will be given and the theory of 
hypervolemia discussed 
Production of arteriosclerosis in dogs with 
cholesterol and thiouracil Vlihli) Stliaeii, 
Mina Mill Bi-vans, ind FonnhsT E Kendvll 
(introduced by H P Smith) From the Research 
Service, hirst [Columbia) Division, Goldwatcr 
Memorial Hospital, Department of Hospitals, 
City of A CIO York, and the Department of Medicine, 
College of Physicians and Surgeons, Columbia 
University The experimental production of 
intiiuil irteriosilcrobisby' Ihefcedingof cholesterol 
to dogs whose thyroid function w is dcpiesscd by 
thiouracil (Steiner and Kendall Arch Pith 
42 133, 1016) has been repeated in two young dogs 
The dogs, w hieh w ere 1 months old at the beginning 
of the experiment, were maintained upon i diet of 
jiiejiiicd dog food 10 grims of cholesterol, dis 
solved in ether was added to the diet each dav , the 
ether w as evapoi ated olT and the diet w as moistened 
w ith milk before feeding From 0 5 to 1 2 gins of 
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thiouracil \\as adnunistcrcd each daj No ad- 
ditional fat Mas fed This regimen resulted m 
serum cholesterol levels averaging above 1000 mg 
per cent throughout the experiment The animals 
were autopsied after 12 months Extensive arterio- 
sclerotic lesions developed in the aorta, in the 
coronary, mesenteric, renal and thyroid arteries 
and in the arteries of the upper and lower ex- 
tremities Of special interest were well defined 
lesions of the large cerebral arteries 
Desovypyridosme —■Morphologic and functional 
changes in acute pyridoxine deflciencj Herbert 
C Stoerk (introduced by Dr A M Pappen- 
HEIMER, Sr ) Dcpi of Bacteriology, Harvard 
Medical School, Boston, Mass The adnunistration 
of desoxypyridoxiiie to mice and rats produced 
marked atrophy of normal and of neoplastic 
lymphoid tissue and impairment of antibody re- 
sponses These changes failed to occur when 
pyridoxine-HCl was given together wnth the 
analogue The severity of the manifestations of the 
disease, beginning from effective levels, was in- 
dependent of the dosage of the pyridoxine an- 
tagonist The loss of lymphoid tissue was not 
mediated by adrenal cortical hyperactivity, since 
adrenalectomy did not modify the extent of 
lymphoid atrophy in acute pyridoxine deficiency 
Following the admimstration of desoxypyndoxine 
lymphosarcoma transplants showed marked re- 
gression associated with extensive pyknosis and 
caryorrhexis of tumor lymphocytes and apparent 
transformation of tumor cells into multinucleated 
giant cells Rats treated with desoxypyndoxine 
show ed marked impairment of immune responses 
The anamnestic response, in mice and rats, was 
abolished in acute pyridoxine deficiency, whereas 
it was found unimpaired in adrenalectonnzed mice 
The rate of disappearance of rat antibodies in rats 
(passive immunization) w as not accelerated by the 
deficiency Tyzzer’s disease occurred in many 
instances in mice treated with desoxypyndoxine 
This infection had never before been observed in 
the strain of mice employed 
Some factors associated with variations in 
nitrogen and ash content of bone Louis J Stro- 
bing (introduced bj Lee E Farr) Alfred I 
du Pont Institute of the Nemours Foundation, 
Wilmington, Delaware Reports in the literature 
indicate considerable variation in nitrogen content 
of bone The present study sought to determine 
some of the factors responsible in beef and human 
bones Samples from the mterepiphyseal cortex of 
long bones carefully cleaned of extraneous material 
were dried to constant weight and analyzed for 
nitrogen and ash Nitrogen was determined by the 
gasometric micro Kjeldahl method of Van Slyke 
and ash was estimated gravimetncallj after 
heating in a muffie furnace at 600 ‘’C Serial samples 
were obtained longitudinallj between the 


epiphyses and circumferentially at various levels of 
the bone shaft In addition, subperiosteal bone 
samples W'cro compared with adjacent samples 
contiguous to tlie endosteum In young subject’s 
bones, an area of high ash, low nitrogen content was 
observed with a regular increase in nitrogen con- 
tent and corresponding decrease in ash content as 
the epiphyses were approached The position in the 
shaft of the area of maximum ash nitrogen ratio 
was found to be characteristic of the bone With 
increasing age, longitudinal variations in ash- 
mtrogen ratio of the shaft gradually diminished so 
that by the sixth decade of life, the ash-nitrogen 
ratio was approximately constant and was some- 
what greater than the maximum ratio found in 
bones of y’oung subjects Analyses of beef bone 
were found to correspond to those of humans 
When the subject’s age and the geometric position 
of the samples arc considered, there becomes 
apparent a reasonable constancy in nitrogen and 
ash content of different bones 

Prolonged parenteral plasma produces hy- 
perproteinemia and proteinuria in dogs and 
maintains nitrogen equilibrium and health 
Roger Terri (introduced by G H Whipple) 
School of Medicine and Dentistry, l/niversity of 
Rochester, Department of Pathology In seven 
separate experiments five normal dogs received 
homologous heparinized plasma parenterally as a 
sole source of nitrogen for periods of 15-92 days 
If the period of plasma administration is pre- 
ceded by a fairly long period of protein starvation, 
there is a strong positive nitrogen balance for the 
fiist 7-10 days of plasma injections and nitrogen 
equilibrium is maintained thereafter No excessive 
excretion of nitrogen is noted in the after period 
If adequate calories and vitamins are supplied, 
weight balance is maintained and the injected 
plasma seems to be somewhat better utilized 
Blood plasma concentrations rise rapidly and vary 
from 9 5-11 5 gms % during the period of plasma 
administration Soon after the hyperproteinemia 
18 noted, proteinuria occurs in measureable 
amounts All protein fractions except fibrinogen 
are present in the bladder urine and are apparently 
excreted at a constant rate Globulins form about 
30% of the urinary' protein After plasma injections 
are stopped and after the blood plasma concentra- 
tion falls below 9 gms %, the proteinuria rapidly 
diminishes and ceases entirely, indicating no 
permanent kidney damage These experiments 
confirm the concept of a “dynamic equilibrium” 
betw een the plasma proteins and tissue proteins 
(One dog was maintained in health and nitrogen 
equilibrium for 3 months with plasma as a sole 
source of nitrogen ) They also suggest (1) a “ceil- 
ing” of utilization of plasma protein, and (2) a 
renal threshold for protein molecules, in that 
proteinuria occurs when the circulating plasma 
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concenticition is maintained at levels greater than 
9-10 gms % 

Specificity of human serum antilijaluronidasc 
for antagonism of a particular species of bacterial 
hjaluronidase Robeht T Thompsov and 
Frances E jMoses (introduced bj hi A 
Blankeniiorn) Dcparlmcnli, of Internal Medicine 
and Biochemistry, College of Medicine, Univcnaly 
of Cincinnati hlcClean’s demonstration of the 
antigenicity of hyaluronidascs m rabbits (1913) 
indicates that an antihjaluronidase serum is 
specifically antagonistic to the particular species 
of bacterial hyaluronidase which was used as the 
antigen The present study investigates this 
principle in the sera of humans who sufTered 
bacteremia due to various bacteria V modifitation 
of the mucoprotein clot prevention (M C P ) 
test (McClean) was used to study the sera of eight 
patients Serial sera of three patients with pneu- 
mococcus bacteremia, one with staphylococcus 
bacteremia, one with B cob Communis bactere- 
mia, and one with B ty'phosus bacteremia were 
titrated forantihyaluronidasc against each of thiee 
haaluromdases from culture filtrates of pneu- 
mococcus, staphylococcus, and Cl wclchii Sera 
of the three patients w’lth pneumococcus bactere- 
mia exhibited eight-fold increases of antagonism 
to pneumococcus hyaluronidase, but uo increase 
of antagonism to staphylococcus and Cl welchii 
hyaluromdases Sera of the patient with staphy- 
lococcus bacterenua exhibited an eight fold in- 
crease of antagonism to staphylococcus hyaluron- 
idase, but no significant increase of antagonism 
to pneumococcus and Cl wclchii hyaluronidascs 
Sera of the patients w ith B coli and B ty^phosus 
bacteremia exhibited no increase of antagonism 
to any of the three hyaluronidascs Serial sera of 
two other patients with pneumococcus bacteremia 
and empyema exhibited increases of antagonism to 
pneumococcus hyaluronidase, but no antagonism 


to Cl wclchii hyaluronidase It has been reported 
previously that this human scrum antagonism to 
pneumococcus hyaluronidase is not specific for 
type of pneumococcus 

Further studies on a fat-soluble biotin-active 
material (I'SF) from plasma Willia.ii Trvger 
Department of Animal and Plant Pathology, The 
Rockefeller Institute for Medical Research, Prince 
Ion, \ J Experiments in addition to those pre- 
viously reported have again shown that the oil 
obtained from hy droly zed horse plasma has biotin- 
likc activity for chickens as well as for bacteria 
When ciiickens fed a diet high in cgg-white were 
injected iiitramuscularlv with this oil in the 
inaxiinum dosage which could be well tolerated 
(equivalent by microbiological assay with Lac- 
tobacillus casei to 1 imcrogram of biotin per week), 
they dcvclojicd less dermatitis of the mouth and 
feet th in did uninjccted chickens on the same 
diet The effect w is almost as good as that ob- 
tained with the injection of 1 niicrogram of biotm 
itself Chickens simiLirlv injected with oleic 
acid show cd as sev ere a dermatitis as the untreated 
controls Hence, although oleic acid has about 3 
times the biotin activitv for L casei of the oil 
from horse iilasmi, it cannot account for the 
biotin like clTcct of the latter material in chickens 
Fractionation of the oil from horse plasma has 
vielded preparations which are probably not pure 
but w Inch on a w eight basis have as high a biotm 
activity for L casei as oleic acid These prepara- 
tions are solid, whitish, waxy materials at room 
temperatures Their activity in chickens has not 
yet been tested FSF activity (the biotin activitv 
liberated by acid autoclaving and removed by 
ether from alkaline suspension) is much higher 
in the plasma of egg-lay lug ehickens and ducks 
tlian m the plasma of males or non-egg laying 
female birds of comparable age 
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Studies on reproduction and lactation in rats 
and mice maintained on sjnthetic diets Sister 
b><x IMiriam Allgeier (by invitation), Aebert 
J Sica (by invitation), Leonora !Mirone (by 
invitation), Frank P PtNzinELLA (by invita- 
tion), and Leopold R Cereckdo Department oj 
Biochemtsliy, Fordham University, Aew York 
Experiments on reproduction and lactation in rata 
and mice maintained on sj nthetic diets have show n 
the following facts 1 There is a close connection 
between birth-w eight in the rat, nutrition of the 
mother before and during pregnancy in the rat and 
the mouse, and survival of the joung 2 The first 
four days in the life of the mouse and the first three 
days in the life of the rat are critical periods Non- 
survival during these periods points to inadequacy 
for repioduction of the diet received by the mother 
Such failures fall into the same category as still- 
births, resorptions and abortions 3 In all studies 
on reproduction and lactation, the previous nutri- 
tional history of the animals must be considered 
Our experiments with rats liave shown that 
pteroj Iglutamic acid, given onlj during pregnancy 
and lactation, has some beneficial effect How ever, 
a more pronounced effect on both i eproduction and 
lactation was obtained when the supplement was 
given from weaning The relative merits of so- 
called “longterm” and "short term” experiments 
in the study of the nutritional requirements for 
reproduction and lactation will be discussed 
Effect of arsonic acid derivatives in stimulating 
growth of chicks fed certain diets H R Bird, 
A C Groschke (by invitation), and Mix Robin 
(by invitation) The grow th of chickens fed diets 
high in soybean meal and deficient in the unknow n 
dietary factory found in fish meal and in cow ina 
nure was improved bj the addition to the diet of 
0 003% of 3-nitro-4 hydroxyphenyl arsonic acid 
The effect of higher or lower levels was less favor- 
able This compound did not function as a sub- 
stitute either for the unknown factor or for methi- 
onine On the contrary, with diets containing raw 
soybeans, the arsonic acid derivative, the unknow n 
factor, and methionine were mutually supple- 
mentary Such a supplementary effect could not be 
demonstrated with diets containing commercially 
heated soybean meal because addition of the un 
known factor induced essentially optimal growth 
in the absence of other supplements The arsonic 
acid was effective when fed with 35% or with 70% 
of commercially heated soybean meal, but less 
effective than the unknown factor Other com- 


pounds comparable in their activity' to 3-mtro 4- 
hydroxyphenyl arsonic acid were phenyl arsonic 
acid, p hydroxyphenyl arsonic acid, and m-mtro- 
phenyl arsonic acid The following were tested and 
found inactive p chloroplienyl arsonic acid, so 
diuni arsenate, m-nitrobenzensulfonic acid, sali- 
cylic acid, 3-nitrosalicylic acid, and sodium p- 
plienolsulfonate 

Protein requirements of ten women and ade- 
quacy of estimated quantities for tefi weeks 
Mildred L Bhicxbr (by invitation), Ruth F 
Shiv’elv (by invitation), and Janice M Smith 
tgricultural Experimcni Station, Dept of Home 
Economics, Vnivcrsily of Illinois, Urbana, 
Illinois Ten girls, 19-30 years of age, cooperated 
in this study of nitrogen balances which lasted for 
105 days Four intakes of nitrogen (approximately 
1 S, 3 1,0 2, and 4 3-6 7 grams daily) w eie ingested 
during four periods The first two periods of ten 
days each and the third low nitrogen period of 15 
days duration were used in estimating the mini- 
mum amount of a protein mixture required for 
nitrogen equilibrium During the fourth period, 
70 days in length, the adequacy of the calculated 
protein requirement was tested for each of the 
subjects by continuous nitrogen balance data, 
weekly hemoglobin determinations, red cell counts 
and performance tests The protein mixture, com- 
posed of bread, rolled oats, lean beef, light cream 
and white potatoes in proportions to furnish 59 5, 
10 5 , 14 7 , 13 4 and 1 9% of the protein intake re- 
spectively, had an average nutritive index (bio 
logical value x true digestibility) of 60 9 The 
quantities of protein of this composition needed for 
nitrogen equilibrium plus the amounts calculated 
to be needed for “adult growth” weie found to be 
31 7, 35 2, 27 1, 30 2, 30 9, 26 9, 29 4, 42 2 and 35 2 
grams daily for each of nine subjects Throughout 
the ten-week balance period, nine of the subjects 
remained in definite positive mtrogen balance, 
hemoglobin and red cell values were maintained 
at initial levels and performance tests including 
ciitical fusion frequency of flicker, speed of tap- 
ping, endurance on a bicycle ergometei and mental 
and emotional responses showed no deterioration 
of function 

Niacin and protein relationships in corn diets 
for growing pigs 'W T Blrxeit (hv' invitation), 
R C Miller, and R A Dutcher Pennsylvania 
Stale College, Slate College, Pennsyliania Young 
growing pigs wore fed high corn diets containing 
additional protein from either casein or corn gluten 
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Diets containing 15 and 20 per cent of protein were 
compaied In addition all of the pigs received 
thiamine, iiboflavin, pyndo\ine, pantothenic acid, 
inositol, p aniinobcnzoic acid, cirotene, vitamin 
D and a complete salt mixture Charatteristic 
symptoms of niacin deficiency did not occui with 
pigs fed combinations of corn ind corn gluten at 
cither the 15 or the 20 per cent levels of protein 
intake, oi with pigs fed the 20 per cent protein diet 
containing 5 per cent of casein Pigs on the 15 per 
cent piotcin diet, containing 5 per cent of casein, 
giew more slowly unless given supplemental nia- 
cin Niacin was without any appaient effect on 
growdh on the exclusive corn diets at cither protein 
level The N' mcthylnicotinamidc cxiretion in- 
dicated increased inethvl ition with the niacin sup- 
plemented pigs, except 111 the case of tliosc pigs 
receiving the 20 per cent protein diet containing 
5 per cent of casein Further increased methyla- 
tion occuried when both choline and niacin were 
added to the diet simultancouslj However, the 
feeding of niacin and choline in combination re- 
sulted in an unfavorable growth response Tlicre 
was little if any correlation between N'-methjl- 
nicotinamide excretion and grow'th rcsiionac in 
these studies 

Acfiromotrichia produced in mice on a cooked 
egg diet Edith M Caulisll (b\ iiivit Uion) and 
Helen T Parsons Dept of Home Economics, 
University of IFisconsin, ^[adlson The hair of 
black mice of a non cancerous striin, turned 
an all over silver gra> on e diet of egg white and 
yolk cooked with salts and later eerclose added 
These mice developed low hemoglobin levels and 
show ed marked edema 'Another group of mice w ere 
fed a similar ration except the jolks and whites 
w ere cooked separately and the mineral salts added 
later These mice showed little or no change in the 
color of their original coat of hiir and maintained 
normal hemoglobin levels The addition of copper 
to the ration of the strikingly graj mice stimulated 
a rapid grow th of thick bl vek hair clt irlj observed 
in areas of skin after depilation Their hemoglobin 
values rose rapidly Hence the c luse of the graj - 
ness was attributable to a relative unavailability 
of the copper of the ration It has been shown m 
other laboratories that a deficiencj'’ of copper pro- 
duces in the rabbit an achromotrichia w Inch seems 
to appeal before the anemia , and also that the cop- 
per of egg yolk is relatively unavailable to the rat 
These piesent experiments show that copper un- 
dergoes a change when cooked wuth egg which 
renders this mineral unavailable to the mouse 

Changes in the water content of the albino rat 
during the first week of dietary rehabilitation 
Esther DaCosta (introduced by R E Johnson) 
and Ruth Clayton (introduced by R E John- 
son) With the technical assistance of Corporal 
Gary G Lalannb U S Army Medical Nnlrilion 


Laboratory, Chicago 9, Illinois After 13 weeks of 
dietary restriction, i e , (a) low caloiie, (b) with 
1% protein from carrots, and (c) with 10% special 
salt and 5% protein, 8 rats from each of these 
groups and controls were sacrificed and the water 
content of the total carcasses determined Twenty 
four animals from each group were rehabilitated 
on diets isocaloric with the control diet but in 
experiment one containing 60% protein, and in 
experiment two, 35% fat In experiment one the 
water content of the carcasses of the controls was 
6-1% The water content of the carcasses of the refed 
low calorie rats was 68 8% after 21 hrs , 65 7% 
after IS hrs , 65 5% after 72 hrs and 67% after 96 
hrs The refed carrot diet rats showed 68 6%, 
68 5%, OS 1% and 65 7% water content after 24, 
IS, 72 and 90 hrs of refeeding The refed high salt 
animals had a water content of 68 8%, 09 3%, 
07 7% Hid 00 5% m the same units of time During 
the 13 preliminary weeks, the controls gained 32%, 
the restricted animals lost between 21 and 28% 
In one week of rehabilitation, the refed animal 
gamed from 26 to 37% In experiment two the 
changes m water content and weight during re- 
striction were of the same order as in experiment 
one but during rehabilitation water was lost more 
rapidly and weight gained more rapidly than in 
experiment one 

Thus ID one w cek of feeding a high protein diet 
after restriction there was a gradual dehydration, 
and on a high fat diet a rapid dehydntion 

Studies on the cellulose growth factor for 
chicks Frvnn Davis (by' invitation) and George 
M Biugcs Dcparlmcnl of Poultry Husbandry, 
Unucrsily of Maryland, College Park, Maryland 
Davis and Briggs (J Nutrition 34 293, 1947) re- 
ported the grow th-promoting action of cellulose 
in purified chick diets Using the same experi- 
mental procedure and basal ration, degradation 
products and substances associated w ith and struc 
turely similar to cellulose were tested for their 
effect on cluck grow th Mixed saw dust composed of 
white and yellow pine, levulenic acid and d xylose 
were fed separately to day old New Hampshire 
chicks at various supplemental levels at the ex- 
pense of glucose in the ration Statistical analysis 
of cluck weights at the end of repeated 4 week 
trials shoM ed that the grow th increments obtained 
w ith 0 1% of levulenic acid and 10% of mixed saw - 
dust w ore highly significant Supplementation w ith 
0 05 through 2% of d-xylosc gave no appreciable 
growth response Preliminary' experiments with 
furfuramide and d-t-cellobiose indicate that these 
compounds possess little or no cellulosic growth 
activity Furfural, however, at the 0 1 and 0 3% 
supplemental levels gave i grow th response similar 
to 0 1% of levulenic acid These obscivations in- 
dicate that 10% of mixed sawdust, 0 1% of levu- 
lenic acid, and 0 1 through 0 3% of furfural can 
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prob iblj be substituted for of cellulose in ehiek 
punhod diets Mith eqiut growth response 
Ptero>lglulamic acid balance studies on mon- 
kejs PeOL L Dei, Douotui S Gusts (bj in- 
ut itioii), M uuoN IMcKtt (bi invitation), Puyl 
IIS ScRorcix (b\ iiivititioii), and lleiitoND 
Hoeciuts (by invitation) Daparlmcnt of Bto- 
clumtslnj. School of Medicine, UmiCTSihj of 
irhamas, Little Rock Juieiiile rhesus monkeys 
w ere given a diet know n to produce the anciiiia and 
leucopenia of ptero^lglutaniic acid deficiency, sup 
plciiieuted with the amounts of pteroylglutamic 
icid (PG V) or reUted materials as indicated 
below , for periods of 21 daj s or more Daily urine 
and feces collections were made .\ssajs for free 
PG \. were made on the urine, and for free and 
conjugated PG-k on the feces, using Streptococcus 
faecalis and a suitable coujugasc When the diet 
was supplemented with 100 inicrograms of PGA 
dailj , the a\ crage dail> output lu luicrograms was 
as follows urine, 1 9 , feces, a S , total, 10 7 When 
the dailj' dietarj supplement of PG V was increased 
to 1000 micrograms the output in nucrograiiis was 
urine, 21 0, feces, 9 1, total 30 1 In another ex- 
periment the following supplements were made to 
the diets of comparable monkex s 2 5 grams Difco 
yeast extract containing approxiniatel} 100 micro- 
grams of PGV (largelj as coujugase), 100 micro- 
grams of PG-k, 100 niiorograms of pteroic acid, 
negative control receiving no supplement The 
outputs of PGA in urine and feces of these animals 
were essentially the same In summary, a ten fold 
increase in PG\ intake resulted m a four-fold 
increase in urinary output, but did not appreciably 
alter the fecal output of the vitanun Monkejs 
receiving imcrobiologicallj cquixalent amounts of 
PGA., PGA conjugate (as yeast extract), or pteroic 
acid, ind a negative control, all excreted equivalent 
amounts of imorobiologicalh active material in 
the urine and in the feces 
Changes in deh>dro and total ascorbic acid of 
cantaloupes on standing Kxthciune J Esliott 
(bj invitation). Sum Dzuxg Chev, (by invita- 
tion) and Cecihv Scuuciv Purdue University 
In the past the original ascorbic content of foods 
and losses on standing have usually been reported 
in terms of reduced ascorbic acid onlj It is now 
questionable as to whether reported losses of as 
corbic, when onlj the reduced form has been deter- 
mined, represent true losses Recent studies have 
show n that decreases in the reduced ascorbic atid 
of cabbage could be accounted for largelj by con- 
version to dehjdro ascorbic acid (Science 103, 19G 
(1916) , Journal Imeric ui Dietetic Association 23, 
223 (1917) The present studj was earned out to 
determine the amount of delndro, reduced and 
total ascorbic acid in cantaloupes imniodiatclj after 
cutting and after standing m the refrigerator and 
at room temperature for 21 hours Tlio melons were 


cut ciosswisc through the center with i plistic 
knife ind a eiiele lemoved for inaljsis Half of 
the rciiuindei of e leh melon was then placed in 
the refrigerator and half allow ed to stand at room 
tenipcnture Both h lives were wrapped in waxed 
papci The diphenj lh\ drazine piocedure of Roe 
and Ocsterliiig, (Journal Biological Cheniistrj' 152, 
511, (1911), was used to determine the dehjdro 
and total ascorbic acid and the reduced ascorbic 
acid was obtained by diftercnce The findings in- 
dicate tlut there was pirtial conversion of reduced 
ascorbic acid to the dchj dio form both in the re- 
frigerated melons ind those held at room tempera- 
ture, the change being somew hat greater m those 
held at room temperature The results suggest a 
need for the detennination of total and dehjdio 
ascorbic acid in other foods under different condi- 
tions of lundling and preparation 

Influence of liver extracts on a sulfathiazoie 
induced dietary deficiencj m rats Gladis A 
Emerson and Cuvrles W MtsiiETr (bj invita- 
tion) Merck Institute foi Therapeutic Research, 
Rahway, A d V nuinbei of sulfonamides hax'e 
been fed to rats as adjuncts to purified diets con- 
taining all identified vitamins except pteroyl- 
glutamic acid A deficiencj state evidenced bj a 
failure in growth and a djscrasia was noted after 
4-5 w ecks on test Animals maintained on the ra- 
tion containing 1% sulfathiazoie made a rapid re- 
sponse to the adimnistration of certain (4 out of 5) 
parenteral liver extracts as did those receiving 
adequate dosage of ptcrojlglutanuc acid Since the 
content of pteroj Iglutamic acid or its conjugates 
in the liver preparations was insufficient to account 
for the curative action, the presence of an unknow n 
factor 13 indicated The parenteral extract which 
was without effect in these tests was active in the 
treatment of the deficiencj state induced by the 
feeding of a low protein diet (Daft and Sebrell) 

A limited number of experiments have been con- 
ducted with mice maintained on rations containing 
1 25% sulfathiazoie This species also responded 
to a liver extract 

Anemia in chronic choline deficiencj' in the rat 
R W Engel (introduced bj W D Salmon) 
Laby of Animal Aulritwn, Alabama Polytechnic 
Inst , Auburn Weanling rats of the Alabama 
Agricultural Experiment Station (AES) strain 
developed an anemia in 2 to 3 months when fed 
diets deficient in choline or substitute nutrients 
The anemia was characterized bj a reduction in 
hemoglobin to as low as 5 gm per 100 ml blood, a 
reduction in total red blood cells to as low as 3 5 
million per emm , and a low cred color index The 
severitj of this condition was directlj related to 
the degree of deficiencv of the diet in choline or 
substitute nutrients The diets emplovcd ranged 
in composition from 4 5% to 18% in extraitcd 
casein, from 20% to 40% in dogermiinted corn 
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grits or alcohol extracted peanut meal, and from 
2 to 20% in lard ■^11 diets contained 4% salt mix- 
ture and sucrose to make 100% The diets were 
fortified wuth adequate amounts of thiamine, ribo- 
flavin, pyridoxin, macin, inositol, ca pantothenate, 
a-tocopherol, and vitamins k and D in the form of 
cod liver oil The anemia was prevented by fortify- 
ing the diets with choline Cl (2 gm /kg ) or with 
DL-methiomne (3 gra /kg ) The sodium salt of 
pteroyl di glutamic acid (1 mg /kg ) was inef- 
fective as a curative agent when added to a choline- 
deficient diet 

Occurrence of B-iitamins in tissues of rats fed 
rations satisfactory and unsatisfactory for re- 
production Glidis Everson (by invitation), 
Eleanor Williams (by invitation), Eli^xbltu 
Wheeler (by invitation), Pe\rl Sw xnsox, M\r- 
GARET Eppright (by invitation) and MxrriE 
Spivey (by invitation) The Nulnlion Lahoralory, 
The Foods and Autritioii Seclion, Iowa iyri- 
cuUural Experimenl Slalton, Iowa Slate College, 
Ames Toxemia of prcgii incj in addition to other 
manifestations of unsatisfactory reproduction, i c , 
sterility, resorptions and production of iion-\iablc 
young have been encountered in female rats re- 
ceiving a ration containing partially dried luto- 
claved pork muscle and five parts of yeast as the 
main sources of protein and the B-vitamins In 
an effort to determine the dietary cause of these 
unsuccessful reproductions, assays have been made 
of the respective concentrations of thiamine, ribo- 
flavin, nicotinic acid, biotin, pantothenic acid, and 
folic acid in the livei , carcass, and fetuses of preg- 
nant rats fed the ration For comparison, siimlir 
assavs have been conducted on tissues of animals 
receiving a modified Stcenbock stock ration ade- 
quate for the support of normal leproduction 
Vitamin stores were studied throughout two preg- 
nancies Analyses showed tliat the two rations pro- 
vided widely differing amounts of pantothenic acid 
and biotin, the pork containing diet being less iicli 
in these factors tlian the stock ration The hepatic 
tissues of rats ingesting the low er intakes contained 
smaller quantities of both biotin and pantothenic 
acid than did those of the control animals The 
concentration of the two vitamins in the fetal tis- 
sues of the pork-fed rats also was less than that m 
the young of females successfully undergoing re- 
production The occur! ence of all six B-vitaniins in 
hepatic, carcass, and fetal tissue will be given for 
animals receiving both ti pes of rations 

The pantothenate requirements of the mouse, 
with observations on the role of biotin, inositol, 
and p-aminobenzoic acid Paul F Fenton and 
George R Cow gill Yale Nutnlioii Laboratory, 
Department of Physiological Chemistry, Yale Dm- 
verstlij hlale mice of the C57, C3H and A stiains 
w ere placed on a pantothenate deficient basal diet 
for one w'eek After this depletion they were fed 


the identical basal diet with graded doses of pan 
totheme acid At all levels of pantothenate studied 
the C57 strain mice grew better tlian those of the 
C3H and A strains Deficiency symptoms (achro 
motrichia, alopecia, dry dermatitis) appeared early 
in the C57 mice on low intakes of pantothenate 
C3II and strain mice, on the other hand, showed 
only occasional slight alopecia The blood picture 
(red and white cell counts and hemoglobin levels) 
of C3II and A strain mice remained essentially 
within normal limits Co7 mice on low pantothenate 
diets showed a lowering of the red cell count and 
hemoglobin levels, while occasional animals showed 
abnormally high white cell counts The panto 
thenate levels in muscle and liver w ere determined 
microbiologically Biotin injections were found to 
speed the restoration of hair and the return of nor- 
mal color V 1 irgc group of C57, V ind I strain mice 
were placed on one of four synthetic rations 
a) complete, b) deficient in inositol, c) lacking 
p aminobcnzoie acid, and d) without inositol or 
p aminobenzoic acid No clear cut symptoms of 
inositol or p aminobenzoit acid deficiency could be 
demonstrated Vnothcr group was fed these same 
diets after being depleted of pantothenic acid 
V fourth group received i diet moderately low m 
pantothenate and devoid of p aminobenzoic acid 
and inositol biudies of the cecal flora were nude 
Thiouracil content of poultry tissue following 
prolonged feeding of the compound L Frvnk- 
LIX (by invitation),! \V BoehnlIII (by invita 
tion) and T H Jukes Lcdcrlc Laboralorus 
Dntsion, Imcrican Cyanamid Company, Pearl 
liner, A I Niimerouo studies indicate that the 
feeding of thiouricil to poultry improves carcass 
grade and mere iscs feeding efficiency Inforniatiou 
IS lacking, however, regarding the extent to which 
thiouncil Is stored in the tissues, and infornution 
regarding this point is necessary oefore thiouracil 
may be fed to chickens which are intended for 
human consumption Sitisfactory chenucal me- 
thods for the determination of thiouracil m tissues 
arc not available V bioehcmical method was used 
in which the tissue thiouncil content was ascer- 
tained by determining the degree of depression 
of thyuoid function in rats winch had been fed the 
dried tissue for a three w cek period at a 60% level 
in the diet This w is iccomplished by measuring 
the accumul ition of in injected dose of nchoactive 
iodine and the fornution of thyroid hormone from 
this iodine by the thyroid gland After feeding 
thiouracil at a 0 2% lev'el to chickens foi 3 w eeks 
tlie thiouracil content of the muscular tissue was 
found to be 3 ±2 mg % When the thiouracil sup- 
plementation was discontinued for 24 and 48 hours 
the tissue tluouraoil content fell to about 0 1 
Big % and less than 0 05 mg % respectively 
Cooking the meat for one hour at 130° had no effect 
on the level of thiouracil , how ever storage of the 
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tissue it 4° foi one s\cok rcsulttd m the disappcir- 
auce of most of the compound from the tissue 

The uliiization of nicofuuc acid bj pregnant 
women Ernlstim. I Fkazilu (bv invitation), 
Tullma Pouteh and M\u\ Jv\e Humphbei 
(b\ invitation) Depl of Homo Econoi»ics, Unti 
of Chicago The intake of nitotinic icid and the 
uriii iry e\cretion of its acid h\ drolj z ible products 
and N‘ methj hucotiiianiidc of 7 pnmaparas on 
self seketed diets w is studied for S daj periods 
during each of the list 5 months of pregnancj 
The average diiilj intakes of G of the priinapans 
ranged from 12 S to 20 mitlignms The seventh 
subject liad an average intake of 33 7 milligrams per 
daj including 20 milligmns of nicotinamide On 
intakes up to 20 nulhgrams there iias an increase 
in the e\cretiou of niethj Inicotinamidc during 
the last trimester of pregnancj The level of excre- 
tioii of the subject on the higher intake remained 
quite constant through the eighth month after 
which there was a decrease in excretion of the 
methyl derivative The average daily excretion 
of N‘-methylmcotinaniide for all subjects ranged 
from 13 0 to 16 2 milligrams from the fifth through 
the ninth month of pregnancj The level of excre- 
tion of the acid hydrolj zablc fraction showed onlj 
slight variations with a range of average dailj 
excretion of 0 76 milligrams on an average intake of 

12 S to 1 57 milbgrams on the average intake of 
33 7 On an average intake of 12 2 milligrams of 
nicotinic acid per day the average <Lulj excertion 
of N'-methylmcotinamidc for 44 clinic patients was 

13 3 milligrams When grouped according to months 
of pregnancy, the same general trend in increased 
excretion was noted There was considerable varia- 
tion in percentage return of test dose as methj 1- 
mcotinaimde, irrespective of dailj intake, with a 
trend toward increased return with increased dura- 
tion of pregnancy 

The absorption of iron from beef bj^ women 
Ruth Fbenchhah, Eotheviix D Boroughs, 
Frahces a Johnson (introduced by Hazel M 
Hauck) N Y Slate College of Home Econonucs, 
Cornell University, Ithaca, N T Five young 
women 18 years of age and in good health, with 
normal serum iron, hemoglobin and red cell counts, 
were placed on a diet containing 7 mg of iron w hich 
was judged to be the lowest intake that would be 
adequate After six weeks on the basal diet, two 
100 gm patties of ground beef (j lean meat, J fat) 
contaimng 3 4 mg of iron w ere added, one at break- 
fast and one at lunch The increase m retention 
after the addition of the beef was considered as 
iron absorbed from the beef The absorption of 
iron from beef for four out of five subjects were 32, 
45, 58 and 57 per cent This led to the conclusion 
that young women IS jears of age on an adequate 
diet absorb from about one-third to more than 
one half of the iron of beet Another interpretation 


of the results maj be the correct one that the beef 
improved the absorption of the iron of the entire 
food mixture, rather than itself contributing all 
of the iron absorbed after it was added to the diet 
It the amount of iron added to the food residue as 
it jiasscs through the gastro intestinal tract is 
Bcghgiblc, the mean absorption from the basal 
diet was 11 per cent and from the basal diet plus 
beef was 21 per cent 

The turbidimctnc determination of infused fat 
in niood after intravenous administration of fat 
emulsions Robert P Geier (by invitation), 
George V Mann (bv invitation), and Fredrick 
J Stare Depl of Nutrition, Harvard School of 
Public Health and Dept of Biological Chemistry, 
Hariard Medical School, Boston A turbidimetnc 
method for the determination of the late of disap- 
pearance of infused fat from the blood has been 
developed After the intravenous admimstration 
of a fat emulsion, 20 emm samples of blood are 
withdrawn at intervals from the animal and are 
added to 5% dextrose solution Following centrifu- 
gation at slow speed, the supernatant is decanted 
and to it are added concentrated ammomum hy- 
droxide (to remove extraneous turbidity) and 
hjdrogcn peroxide (to remove hemoglobin) The 
turbiditj which remains after heating to 60 ®C is 
deternuned by means of a photoelectric colorimeter 
using a 420 nij* filter Since the optical density is a 
linear function of the concentration, the latter can 
be obtained from a standard curve Results ob- 
tained by the use of this method agree well with 
those obtained by the use of either the micro- 
oxidative or the chvloniicrograph technique The 
term “fat tolerance curve” is used to designate the 
curve w inch results w hen the concentration of fat 
in the blood is plotted against time Such curves 
have been determined for the rat, dog, and rabbit 
after the administration of an emulsion containing 
30% coconut oil and 3% phosphatides The first 
two species remove the fat at rapid rates, while the 
rabbit does so more slowlj When mineral oil was 
substituted for the coconut oil in the case of the 
rabbit, the oil was removed from the blood at a 
verv slow rate 

Minimal protein requirement for growth in the 
rat Marianne Goettsch Department of Chem- 
istry, School of Tropical Medicine, San Juan, 
Puerto Rico The grow th and reproduction of rats 
was observed on diets ranging from 7 I to 19 1 per 
cent protein, supplied by polished nee, 56 4 perts , 
red kidney beans, 28 2 , and casein, 15 4 Minerals, 
vitamins and cornstarch were added The diets 
contained 1 5 per cent fat and 3 4 Calories (cal- 
culated) per g The “true digestibihty” and bio- 
logical value of the N w ere deternuned by appro- 
priate metabohsm tests on rats to be respectively 
84 I and 74 7 Diets containing 16 7 or greater per 
cent of protein supported growth in several genera- 
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tioiis of lals that \\as cqu il to that of controls on an 
adequate diet Rats receiving 11 3 pci cent pioteiii 
from the 21st day, grow approxini itely is w ell is 
controls, but in successive generations, they grew 
less rapidly With fuithcr reduction in dicliry 
protein, the rate of growth deci cased in rits given 
the diets from the 21st day Upon 7 1 per ecnt 
protein there appeared the hepatic ncerosis asso- 
ciated w'lth methionine dehciency The mavimuiu 
value for the coefficient of protein utilization for 
growth, as determined by Osboine ind IMciidel, 
occurred on diets containing 14 3, 11 9, and 9 5 
per cent protein and was 2 30 This is further proof 
that the 14 3 per cent level was inadequate The 
16 7 per cent diet contained 7 S mg T N per Calo- 
rie Experiments are in progress to determine 
whether (1) Appioximatcly 5 0 mg net T N 
pel Caloiic of any protein is the minimum for 
grow'th (2) The coefficient of utilization of the 
most efficient protein, under these conditions, is 
approximately 3 70 

Urinary excretion of B vitamins in persons on 
normal and restricted diets Gracl A Goldsmith 
and Herbert P Sarett Nulrilion Research 
Laboratory, Tulane University School of Medicine, 
New Orleans In eight normal persons on adequate 
diets of varied composition the urinary cxtrction 
of thiamine in 24 hours was over 100 yg , of ribo- 
flavin over 500 yg , and of N'-lMothylnicotinamide 
(N'-Me) over 3 5 mg In 4 hours after a test dose of 
thiamine (5 mg ), riboflavin (5 mg ) and niacin- 
amide (50 mg ) mean thiamine excretion was 240 
yg , riboflavin 2 3 mg , and N'-Me 6 4 mg In seven 
normal persons on weighed diets providing 2500 
calories, 40 gm protein, 0 7 mg thianunc, 0 5 
mg riboflavin and 6 mg niacin, the urinary excre- 
tion of B vitamins decreased to relatively constant 
values, which averaged 19 yg of thianune, 56 yg 
of riboflavin and 1 4 mg of N'-!Mo After three to 
six weeks on this diet the average four hour excre- 
tion in response to a test dose was 58 yg of thiamine 
and 1 3 mg of riboflavin Excretion of N'-Mc is 
not included in this report since the basal diet was 
supplemented with tryptophane before testing 
In three patients with beriberi, thianunc excre- 
tion was 13 to 55 pg in 24 hours and 21 to 55 yg 
after a test dose Of ten patients w ith B complex 
deficiency (glossitis, diarrhea, cheilosis, macro- 
cytic anemia) two showed a thiamine excretion of 
less than 100 yg in 24 hours and four an output of 
less than 60 yg after a test dose Riboflavin excre- 
tion in 24 hours was extremely variable (270 to 
1800 yg ) and could not be correlated w ith test dose 
findings in appraising nutritional status In 3 of 
the subjects excretion of N'-lMe was less than 3 
mg in 24 hours and less than 3 5 mg after a test 
dose Nutritional evaluation based on excretion 
levels w ill be discussed 

The effect of threonine in choline deficiency 


WiNDLii II Grihihi and Mary P Nawkocm 
(by invitation) Department of Biological Chem 
tslry, St Louis Uniieisily, School of Medicine 
The seventy of renal hemorrhagic degeneration 
and the extent of deposition of liver fat are 
markedly inereised in weanling rats by the addi 
tion of threonine to a low-eholine, cystine sup 
plcmentcd 8 per cent casein diet No other essential 
amino aeid shows a similar effect Threonine is 
ineffective in the ibsciiec of supplementary cys- 
tine The influence of threonine is not due to a 
direct antagonistic action on choline or on labile 
methyl but is the result of a stimulation of grow tli 
or metabolism which aggravates the existing cho- 
line deficiency The effect of threonine is analogous 
to the previously demonstrated role of supple- 
mentary cystine in diets low m total sulfur ammo 
acids (Mulford, D J , and Griffith, W H , J 
Nutrition, 23 91 (1912)) This finding supports 
the conclusion that threonine and cystine are the 
most important limiting ammo acids m casein fed 
at an S per cent level If the 8 per cent casein diet 
13 supplemented with cystine and threonine and 
with sufficient choline to permit survival, then 
other amino acids show apparent antilipotropic 
action This experimental method provides a rapid 
and simple procedure for the determination of the 
priority of limiting amino acids in proteins Ap- 
plication of the procedure to the determination of 
the relative metabolic activity of isomers and of 
derivatives of imino acids and to the recognition of 
sub optimal intakes of vitamins and of other 
nutrients is in progress 

The effects of folic acid on respiratory metab- 
olism R C Grubbs (by invitation), B C 
IIouniTON (by invitation), Julia Trossbach (by 
invitation) and F V Hitchcock The Laboratory 
of Aviation Physiology, The Ohio Slate Lnnersily, 
Columbus Studies on respiratory metabolism and 
nitrogen balance before and during the adminis- 
tration of folic acid have been carried out on hos- 
pital patients amenable to folic acid and on normal 
controls Oxygen consumption, carbon dioxide pro- 
duction and non-protein respiratory quotients w ere 
determined using the Tissot-Haldaue technic 
under the following conditions basal, one hour 
after a standard meal and before, during and after 
walking on a treadmill at a slow rate All subjects 
lived in the hospital and were on a weighed diet 
A tw o or three w eek control period was follow ed by 
a two or three week pciiod during which 30 nigm. 
of folic acid were administered intramuscularly 
daily Results indicate no significant change in 
basal oxygen consumption There was an average 
increase of 11 per cent in the calories derived from 
carbohy'drate in noimals and of 6 5 per cent in 
patients There w as an increase in specific dynamic 
action in all patients and in approximately one half 
of the normal subjects In the nitrogen balance 
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studies, adoquitc diets were given and the caloric 
intake and mtiogen of the diet kept constant An 
aliquot portion of the food Mas prepared each day 
for analysis 111 urine and stools during the balance 
period M ere collected and total nitrogen dcterinmed 
by the Kheldahl method Folic acid stimulated the 
appetite and increased nitrogen retention of pa- 
tients but produced no consistent effect on the 
normals 

Factors affecting the excretion of metabolites 
of phenylalanine and tyrosine in alkaptanuria 
W Knomi/tonHalu (bj^nvitation), V P Sxden- 
STRicKER and Ivvtrine Rauls (by invitation) 
Depts of Medicine and of Bwchemislrij, Unit) of 
Georgia School of Medicine, lugusta One alkap- 
tanuric adult female from a group of seven females 
and four males, all alkaptanuric and all related, uas 
hospitalized for metabolic studies The subject 
was fed a diet containing 70 gra of protein per day 
and the urinary excretion of honiogentisic acid, 
total nitrogen, organic acids, icctoiie bodies and 
creatinine w ere follow ed for a tw o w eek period and 
later fora three day period The honiogentisic acid 
excretion and honiogentisic acid to nitrogen ratios 
w ore soniew hat variable and w ore not significantly 
affected by the administration of an autolyzed 
yeast preparation, various tj pcs of oral and paren 
teral liver extracts or by six day s on a ketogenic 
diet As liad been previously determined with 
other subjects with alkaptaiiunv from this group, 
phenolic compounds other tlun honiogentisic acid 
woie excreted in the urine One or more of these 
compounds were precursors of melanin since on 
standing, 0 4 gni or more of melanin per 24 hour 
specimen would form in the acidified urme, though 
there was no change in the homogentisic acid con- 
tent The total phenol rather tlian the honiogen- 
tisic acid excretion roughly corresponded to the 
probable phenylalanine and tyrosine content of 
the diet Similar results w ere obtained in a three 
day study of urine samples from a five year old 
alkaptanuric boy, apparently unrelated to the 
other alkaptanuric individuals Studies were also 
made of factors influencing the excretion of homo 
gentisic acid by rats fed a high ty rosine diet 

Dietary factors in experimental renal hyper- 
tension I Protein Philip Handler and F 
Bernheim (by invitation) Departments of Bio- 
chemistry and of Physiology and Pharmacology, 
Duke University School of Medicine, Durham, N 
C Series 1 Adult male rats, eating a commercial 
chow were rendered hypertensive by the Raska 
technic Three w eeks later, w hen sy'stohc pressures 
were stabilized at 145-160 mm , they were divided 
into 3 groups of 12 rats each w hich w ore fed chow 
(A) and synthetic rations containing SO (B) and 
5% (C) casein Pressures in group A remained at 
155 mm for 4 w eeks and rose to 190-210 mm before 


death (mean survival 51 days) Pressures in group 
B rose to 185-240 mm within 1 week and all ani- 
mals died within 4 weeks (mean 37 days) Pres- 
sures in group C fell to 95-130 mm w'lthin 3 w eeks, 
remained at that level for 2-5 weeks and then rose 
before death (mean survival 63 days) Senes 2 
Rats were fed synthetic rations containing 50 (D), 
25 (E) and 5% (F) casein for 2 w eeks before surgery 
and continued on these diets thereafter Two w eeks 
later mean systolic pressures were E) 168 mm , 
E 141 mill , and F 114 mm Pressures in group D 
rose to 180-220 min for 3 w eeks and fell to subnor- 
mal levels in the last week as the animals lost 
weight Pressures in group F remained low for 4 
weeks and rose to 180-210 nmi the last week ac- 
companied by a drastic w eight loss Group E re- 
mained at 140-155 mm for 4 weeks and then 
behaved like group F No correlation was observed 
between pressure and blood NPN or protein con- 
centration Studies are now in progress of the ef- 
fects of 10% casein, choline deficiency, urea 
feeding, specific amino acids, and of salt feeding 
and deprivation on high and low protein diets 
Susceptibility to infection manifested by dogs 
on a low fat diet Arilo E Haxsen, Oleta Beck 
(by invitation) and Hilda F Wiese (by invita- 
tion) Dept of Pediatrics, Univ of Texas Medical 
School, Galveston Over a period of 4 years, it has 
been observed tliat j’oung dogs maintained on a 
diet low in fat show an apparent low ered resistance 
to infection, especially of the skin Of a total of 
16 animals on the fat deficient diet, 9 have shown 
superficial impetigo-like infections of the skin 
These have been resistant to external treatment 
The skin of these animals also showed the des- 
quamation characteristic for dogs on the low fat 
diet, whereas control animals receiving fresh lard 
in the diet quite uniformh manifest a healthy 
skin The fat deficient animals become markedly 
emaciated and seem to be susceptible to pneu 
monia Three of these dogs died and showed evi- 
dence of extensive pulmonary consolidation on 
autopsy None of the control animals housed under 
identical conditions have shown any susceptibility 
to pneumonia Especially significant has been the 
involvement of the ears in 10 animals There has 
been a continuous purulent discharge from their 
ears This condition has never developed in the 
control dogs Pseudomonas aeruginosa, alcaligenes 
fecalis, paracolon and streptococci have been cul- 
tured from the purulent discharges A striking 
cessation of the exudate from the infected ears 
occurs w hen fat is added to the diet This has oc- 
curred w hen lard, bacon fat or butter fat have been 
substituted isocalorically for sucrose in the diet 
Gain in w eight, and a generally improved reaction 
of the animal together w ith the appearance of new 
healthy skin arc also manifested to a greater or 
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lesser degree depending on the kind of fat which 
IS added to the diet 

The effect ofdict upon iron absorption D IMahk 
Hegsted, Clement A Finch (by invitation), 
and Thomas D Kinnfi (by invitation) Depart- 
mcnl of Nutrition, Harvard School of Public 
Health, the Departments of Biological Chemistry, 
Medicine, and Pathology, Harvard Medical School, 
and the Medical Clinic and Department of Pathol- 
ogy, Peter Beni Bi igham Hospital, Boston Modern 
studies on the absorption of iron from the intestinal 
tract liavc indicated tint the amount absorbed is 
dependent upon the body needs for iron (Ilahn, 
etal.J Exp Med 78 169, 1913) and the work of 
Granick (J Biol Chem 161 737, 1916) Ins sup- 
ported the possibility that the contiol is bj ferritin 
u Inch acts as a block to iron absorption How ever, 
the studies of Gillman, ^Iindclstam, and Gillman 
(S Afr J Med Sci 10 109, 1915) and the work 
to be presented show th vt the absorption of iron is 
gieatly influenced by the diet Gillman etal fouml 
a large proportion of South Vfritaiis to have exces- 
sive amounts of iron in their livers Wc have show n 
that lats fed a diet composed clnctlj of corn grits 
supplemented with iron deposit 10 to 20 times the 
normal amount of iron in the liver w itlnn a period of 
4 to 6 weeks Rats receiving adequate diets con- 
taining the Seville amount of iron show normal liver 
iron values The excessive iron deposition is demon 
strable histologically in uiiounts which paralUl 
the chemicillj dctcriinncd x'alucs and is found 
chiefly within the paronchyinal liver cells Stain- 
able iron IS also found in a few other organs w hen 
the liver values arc high The effect of various die- 
tary supplements in preventing excessive iron 
absoi ption has been studied None of the x it iiiiins 
appeared to be actixc Piotein supplementation 
was only slightly effective wdiile a complete scilt 
iinxture was iiioie effective Phosphate salts alone 
were similarly active but did not coiiiplctelj' pre- 
vent a rise in lixmi iron 

Dental canes in the rat, nius norxegicus Jiux 
O Holmes, L R Parkinson (bj invit ition), 
Vnnd W Wertz (by invitation), iiid Lois Brow 
(by invitation) igncultural Experiment Station, 
University of Massachusetts, imherst, Massa- 
chusetts The study of tooth dcciy in the Albino 
rat has been continued, two strains of rats being 
used The lations have been fed ad libitum for 1 1 
weeks and luave contained cisein 15 to 21%, mineril 
mixture 4, fraction L livci powder I, corn oil 1, 
an idequate vitimin mixture, and cither sucrose, 
glucose, dextrin or stireli as the caibohydrate 
\.reas of yellow or opiquc enamel or of yellow 
dentin, particularlj soft areas, and decajed iicis 
have been recorded is carious and the extent of 
decay has been scored on a scale of 1-2 3 On ri- 
tions containing fermentable carbohydrates the 
average scoics for incidence and extent of decay 


were 10 and 13, respectively, in strain I, and 19 
and 36 in strain II On diets containing starch or 
dextrin decay was less, the scores averaging 5 and 
G for strain land 11 ind 11 for strain II Using basal 
rations of the above composition, several foods or 
biological compounds have been assayed for tlicir 
cancs-provonting potency Urea prevented tooth 
decay Some of the supplements increased the 
caries scores The lowering of the casein level from 
20 to 7% doubled the incidence and tripled the 
extent of dccaj The data indicate that sugars are 
not the only components of the diet which may be 
conducive to tooth decay 
a-Tocoplicrol and certain nitrogenous com- 
pounds as factors influencing the mortality of 
rats after CCIi poisoning E L Hove Research 
Laboratories, Distillation Products, Inc , Roches- 
ter, \cwYorK Vitamin L and certain nitrogenous 
compounds have been found to influence the sus 
ceptibility of rats to e irbon tetrachloride poison 
ing The basal diet Lontaincd casein (10%), sucrose 
(7G%), lard (10%), salt mixture, and an adequacy 
of pure vitamins, except vitamin E Carbon tetra- 
chloride was gixcn intr ipentoncally at a level of 
2 cc per kilogram bodj w eight to groups of rats on 
this diet, with or without various supplements 
The mortalitj of groups of rats on the basal diet was 
90 to 100% w ithin IS hours after poisoning Uplia- 
focophcrol (1 mg diitl} ) reduced the mortality to 
less than 20% Supplements given for six weeks but 
stopped at the time of jxnsomng afforded several 
days protection but did not prevent ultmuto 
death Continuation of the supplements after poi 
soiling gave eontinucd protection The activity of 
a-tocopherol was obliterated by C inethj 1 thiouracil 
(0 1%), which luid no ictivity by itself Caiiiiiia 
tocopherol was only slightly active at a level of 
1 mg dailx The protective action of a-tocopherol 
given to r its in the x'lt umn L free basal diet could 
be duplicated by methionine, xanthine derivatives, 
or other piiniics, or by an increased casein level in 
the diet The influence of several individual ammo 
acids has also been inv'cstigated This technique is 
of value for the study of the intermediary metab- 
olism of a tocopherol and its several intcrreLations 
Relative importance of growth and metabolic 
rate on the utilization of vitamin A by the rat. 

R M Johnson (by inx'itation) and C A Bvu- 
xixNN Depaitmcnt of Biochemistry, College of 
tgriculturc. Unit’ of Wisconsin, Madison Wean- 
ling rits were fed sullicicnt halibut liver oil to 
produce hepatic stores of approximately 250 gaiiiina 
of vitamin V They were then maintained on 
various low A diets designed to produce diffeicnt 
rates of growth or different metabolic rates m the 
animals The tissues of the animals were thou 
analyzed it intervals When growth was noriiial, 
the hepatic stores of xut imin A decreased and the 
concentration of vitamin in the kidney inrrcnscd 
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The rate of dccruiso from the liver was accelerated 
slightly when the metabolic rate was high, it was 
decreased when the metabolic rate was low , c g 
when thiouracil was fed Retention of liver stores 
was highest when growth was suppressed In 
general the rate of utilization of stores vitamin A 
appeared to depend on both the growth rate and 
basal metabolic rate, but to a greater degree on the 
former 

The adequacy of an intake of seven milligrams 
of iron per djy for women Frances A Johnston, 
Euphemi V D Boroughs, Ruth Frenchman (in- 
troduced by Hazel M IIauck) N Y State Col- 
kge of Home Economics, Cornell Universily, 
Ithaca, E Y Five young women were placed on 
a diet of 7 mg of iron for a four w eek period Seven 
milligrams was selected because Leverton (J 
Nutrition 21 617, 1941) had found retentions were 
large enough to cover all losses on that intake In 
this study, when the amounts of iron lost in urine 
and stools werO considered, retentions were 0 64, 

0 26, 0 43 , 0 61, 1 33 mg per day The menstrual 
losses per period ranged from 10 27 to 28 08 mg In 
one case the retention was more than enough to 
cover menstrual losses and in four cases the reten- 
tions almost equalled the losses Those subjects 
w hose menstrual losses approMiuated their reten- 
tions were probably not obtaining sufficient iron 
to cover all their needs because no account was 
taken of iron lost in perspiration, skin, nails and 
hair The conclusion drawn from this study was 
that an intake of seven milligrams of iron was on 
the boidorline of the requirement for four of these 
fi\ e women w hen the diet was adequate in other 
respects and contained one small serving of a low 
iron flesh food It was below the requirement if 
the iron content of perspiration is an appreciable 
amount When beef containing 3 4 mg of iron was 
added to the diet, retentions ranged from 1 77 
to 2 53 mg per day This high retention w ith beef 
may explain the better retentions found by Lever- 
ton than by us on the 7 mg intake, as the diet she 
used contained much beef 

The inhibitory effect of excess methionine on 
protein utilization Charles F Kade, Jr and 
Jesst Shepeed (introduced by Aaron Arnold) 
From Biology Division, Sterling Wtnthrop Re- 
search Institute, Rensselaer, N Y It IS well know n 
that the growth rate of the rat can be increased by 
the addition of small amounts of methionine to a 
diet containing suboptimal quantities of casein 
Studies were made to determine the effect of sup- 
plements of methionine on the growth of rats fed 
diets containing casein at an intake giving the 
highest protein efflciencv It was found that a diet 
containing 8 per cent casein (based on nitrogen 
X 6 25) perimts the greatest utilization of the pro 
tein Vaiying quantities of DL-methiomne up to 

1 per cent added to this diet resulted in increasing 


protein utilization An 8 per cent casein diet sup 
plemcnted with 1 5 per cent DL methionine gave 
little bettor growth than the diet without addi- 
tional methionine, 2 per cent, 2 5 per cent and 3 
per cent added methionine definitely inhibited 
growth and protein utilization In order to rule 
out taste factors and differences in caloric intakes 
a set of weanling rats were pair fed isocaloric diets 
differing only in the DL methionine content The 
rats fed the 8 per cent casein diet supplemented 
with 1 0 per cent DL methionine grew the best, 
showing the highest protein efficiency Tivo per 
cent DL methionine added to casein was little 
better than the unsupplemented casein Thus 
greater than optimum quantities of methionine 
are of no value m improving the utilization of ca- 
sein and may actually be inhibitory In all prob- 
ability the mixture of ammo acids in w hich the 
proportion most nearly approaches the quantita- 
tive requirements of the ammal for the essential 
amino acids will be the most efficiently utilized 
Effect of xanlhophyll on the utilization of caro- 
tene and vitamin A by the rat Barbara Kellex 
(by invitation) and Hahrx G Dav Dept of 
Chemistry, Indiana Univ , Bloomington Weanling 
rats were made vitamin A deficient by standard 
procedures After growth had nearly ceased they 
were divided into similar groups as respects weight 
and sex In each experiment jS-carotene in cotton- 
seed oil was given daily to one group, the amounts 
ranging from 4 to 20 7 per supplement in the dif- 
ferent experiments A second group was given 
exactly the same amount of carotene plus 20 to 
100 times as much xanthophyll (lutein) in equal 
amounts of cottonseed oil A third group received 
xanthophyll alone and the fourth received neither 
carotene nor xanthophyll The supplements were 
given for 21 to 28 days In all the experiments rats 
receiving carotene alone gained more weight than 
those given xanthophy 11 in addition to the carotene, 
although the gains w ere quite variable The amount 
of vitamin A in the livers was decidedly greater in 
the rats given carotene alone ■Mso, marked dif- 
ferences w ere found w hen vitanun A (DPI 
concentrate) was given as the supplement and 
relatively large amounts of xanthophyll were 
added This was particularly notable with regard 
to the effect on vitamin A in the kidneys Rats 
receiv lug xanthophyll plus vitamin A had less than 
one half as much of the vitamin in the kidneys 
The results suggest that the effect of non-provita- 
min A xanthophyll on growth and the vitamin A 
content of the tissues is not due to a specific im- 
pairment of the enzymatic mechamsm for the con- 
version of carotene into vitamin A 
Biological analysis of rice Mabinus C Kik 
Department of Agricultural Chemistry, University 
of Arkansas, Fayetteville Studies were continued 
to reveal the losses of vitamins in the regular 
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practice of commcicial ricc nulling Two scries of 
rat feeding experiments weic initiated to learn 
whether w'hole brown rice was a better source of 
biotin and folic acid than white polished iicc 
Biotin In triad feeding, using 12 triads, no dif- 
ferences in gain w ere found and no inci eased grow th 
was obtained from whole brown-iice-ritions to 
which biotin was added A slightly better growth 
was obtained on the whole biown-iice-rations in 
paired feeding tests Folic Acid In 12 triads, pol- 
ished rice was inferior to whole blown rice as a 
source of folic acid The brown rice i ition was not 
improved by the addition of more folic acid No 
difference was found in paired feeding tests In 
these experiments, all lats received daily 20 ^ig of 
thiamine, 20 tig of riboflavin, a 20 pg of pyridoxine, 
6 mg of choline, 120 /ig of Ca pantothenate, 10 mg 
of inositol, 3 mg of para ammo benzoic acid, 2 5 

of biotin and 5 ;ig of folic acid In addition, each 
animal received 3 drops pei week of halibut liver 
oil as supplementary sources of vitamins V and D 
The vitamin to be tested was omitted 

In rats fed w'hite polished rice diets with and 
without ntacin, the same growth was obtained V 
similar experience was obtained with rats fed 
brown nee diets In each case 12 pairs of rats were 
used in paired feeding experiments This suggests 
that white polished rice and whole brow n rice, un- 
like corn or corn grits, do not have an3' growth 
retarding effect in lats 

The nutritive value of cereal proteins in human 
subjects Carl V Kulthlr (bj invitation) and 
Victor C Mxers Department oj Biochemistry, 
Western Resene Lniveisity, Cleveland Nitiogen 
balances w'ere measured in eight adult huinaii sub- 
jects (3 F, 5 M) eating weighed diets composed of 
cereal, milk, cream, sucrose, butter and vitamin 
capsules The diets were designed to provide 0 7 
gm of protein (X X 6 25) and approximately 37 5 
Cal per kilo per day, with the cereal providing 
55, SO or 100 per cent of the protein The cereals 
used were both processed and unprocessed oats, 
w heat and corn The nitrogen of the exploded oat 
cereal (Cheerioats) was utilized as well as the 
nitrogen of rolled oats (mean replacement value, 
101 per cent) under these conditions Supplementa- 
tion WTth DL-lysine impioved the nitrogen balance 
in every case, the extent of the improvement being 
the same for both of these ceieals Both wheat 
flakes and exploded wheat were infeiior to whole 
wheat in maintaining nitrogen balance (mean re- 
placement values of 95 and S4 pei cent, resp ), 
indicating damage to the protein in the pioccssing 
of these cereals Corn flakes and an expanded 
corn cereal (Kix) w^ere approximately equal to 
whole corn in maintaining nitrogen equilibrium 
(mean replacement values of 99 and 101 per cent, 
lesp ) under the conditions of this experiment 
Three of the male subjects weic on all of the diets 


wheie the ccical supplied 100 per cent of the pro 
tciii The mean daily nitrogen balances for these 
thicc subjects, ariangcd in the order of decreasing 
nitrogen balance, were as follows whole wheat, 
-0 71 gm , exploded oat eercal, -117, wheat 
flakes, -1 19, rolled oats, -1 22, expanded corn 
cereal, —1 55, whole corn, —1 CO, corn flakes, 
— 1 67, exploded wheat, —2 22 
The quantitative requirement of the rat for 
magnesium and effects of magnesium deQciency 
in the rabbit II 0 KuiNkll (by iqvitation) and 
P B Plahson Dept of Biochemistry and Nutri 
tion, A A M College of Texas, College Station 
Diets containing different levels of magnesium 
ranging from 50 to 300 p p m were fed to growing 
rats When the magnesium is provided as the sul- 
fate, betw ecu 150 ppm and 200 p p m is reqmred 
to maintain normal blood magnesium values 
Slightly low or values may be sufficient to protect 
the animal against vasodilatation and hyperex- 
citubility The magnesium in dried wheat plant or 
as the oxide or carbonate is less efficiently utilized 
than magnesium sulfate Weanling rabbits fed a 
diet deficient in magnesium exhibit within a period 
of 5 to G weeks a syndrome of hj perexcitabihty, 
convulsions, hypomagnesemia and retardation of 
growth The addition of magnesium to the diet of 
rabbits that have ceased to grow results in a prompt 
resumption of growth The \asodiIatation charac 
tcristic of a magnesium deficiency in rats was not 
observed in labbits The magnesium content of 
the whole blood of rabbits on an adequate diet is 
approxinmtely 1 S mg % w hile the level in the 
plasma is about 1 G mg % The plasma magnesium 
reaches a minimum level of about 1 nig % after 
SIX weeks on the deficient diet The magnesium 
content of whole blood continues to decline over a 
longer period of tune to a level of approximately 
3 4 mg % after ten w eeks 

Urinary thiamine and riboflavin excretion of 
children during fasting and under conditions of 
loading test Wanux I Lameck (by invitation), 
Margaret N Corvell (by invitation), Eliot 
F Be veil and Icie G Macx Research Laboratory, 
Children’s Fund of Michigan During a survey of 
nutritional status in five institutions the urinary 
excertion of thiamine and riboflavin by 374 chil- 
dren was determined during fasting and for 4 hours 
following an oral dose of 1 mg of each of these 
vitamins Fluorophotometric methods were used 
for analysis The accuracy of short period urine 
collections was verified by simultaneous creatinine 
and total mtiogcii determinations The data reveal 
that in children three to seventeen years old, ago 
and size have little effect either on hourly fasting 
excretion of B vitamins or response to load tests 
In most cases boys showed a higher average excre- 
tion than girls, peril ips owing to the greater food 
consumption Compaiison of the fasting and load 
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tost cxoretion data foi 5 institutions roveala a 
considerable spread in lalues uhicli is believed to 
indicate differences in level of tissue saturation 
with respect to tliianunc and riboflavin Average 
fasting hourly tliianiine cacrctions vaued from 
4 3 to 0 7 /ig and 4 hour load test outputs ranged 
from 104 to ISO ttg Corresponding values for nbo 
Savin w ere 32 to 55, and 273 to 387 ag, respectively 
With either vitaniiii, correlation betnecn fasting 
and load test -values ivas low Between spring and 
fall, average excretion of thiamine rose from 5 7 
to S 3 pg per hour, apparently due in part to sea- 
sonal changes in dietary habit In one group of 
children a period of dietary improvement was fol- 
low ed by an increase in the average fasting excre- 
tion of nboSax in from 39 to 48 pg per hour 
Diet and dose-response of weanling rats to 
intravenous alloxan Gbohoe V Man\ (by invita- 
tion) and Fkedbick J Stxhb Department of 
Nutrition, Hanard School of Public Health, and 
Department of Biological Chemistry, Harvard 
Medical School, Boston The relationship of the 
diabetic response in w eanling rata of several strains 
has been determined by measurement of the degree 
and duration of diabetes in animals after a single 
intravenous dose of alloxan monohydrate Blood 
sugar levels were measured after a 5-hour fast 
Urine sugar was determined on 24 hour urine col- 
lections A fasting blood sugar above 150 mg per 
cent and 24-hour urine glucose above 0 1 gm was 
considered as an indication of diabetes A technique 
has been developed with which animals can be in- 
jected rapidly and accurately through a tail vein 
without anesthesia The following table indicates 
the diabetic response with varying dosage levels of 
alloxan 


The dtabeltc response of T/oung rats after intravenous alloxan 


Dosage 

^0 of rats 

48 hour j 
Response j 

Immediate 

mortality 

mz Jkz body *i>/ 


Of 

/o 

% 

30 

10 

10 

0 

40 

10 

40 

! 0 

50 

9 

70 ! 

0 

60 

10 

90 

0 

70 

32 

97 

7* 


• Due to toxic effects of alloxan upon li^er and kidneje 


The fluctuation of incidence of diabetes after a 
given dose of allo-«an has been found to be related 
to the nature of the diet fed It has been found that 
isoealoric substitution of carbohydrate with pro- 
tein increases the survival rate of the ammals Sub- 
stitution of 1% sodium chloride for drinking water 
lowers the survival rate irrespective of the protein 
level of the diet A natural diet (Gaines Dog Meal) 
with 25% protein allows a higher survival rate than 
a synthetic diet containing 45% protein 
Food fermentation as a preventive of furun- 


culosis J F McCuendo*j Hahnemann Medical 
College, Phila With the development of canning 
and soft drinks, the eating and drinking of food 
products preserved by fermentation has decreased 
whereas the peicentagc of calories from sugar and 
bread have increased, especially during the meat 
shortage There aie mild diabetics whose only 
symptom is furunculosis One such was observed 
for the last 30 ycais in relation to the effect of diet, 
insulin, sulfanilamide, sulfathiazolo and penicillin 
V high fat meat diet was tried for a few years, then 
a low available sugar diet for 2 years and a low 
cellulose hemicellulose diet for a number of years 
Since it was found that acetate injected into the 
blood stream is rapidly metabolized and since 
acetate is produced and absorbed by the 50-litre 
rumen of a sheep, a 50 litre crock was used in the 
fermentation of human food Since the furuncu- 
losis was seasonal, i e during the summer when 
outdoor work and fresh fruits and vegetables 
stimulated the appetite, the experiments were 
confined chieflj to the removal of sugar from the 
food bj fermentation and the substitution of 
pickles for part of the bread of the diet (On a diet 
containing coarse corn and leafy vegetables con- 
siderable fermentation occurs in the gut and it 
seems probable that thiamin, riboflavin, panto- 
thenic, nieotimc and folic acids and biotm may be 
synthesized b> bacteria in the gut and absorbed 
from dead bacteria ) This diet shrinks the skm and 
reduces bodj weight and prevents furunculosis 
Return to a high available carbohydrate diet re- 
verses all these effects 
Calcium requirements of seven adolescent girls 
Bbula V McKai (by invitation), Mrs Eleanor 
S xiiTH (by invitation), and Janice 51 Smith 
Agricultural Experiment Station, Dept of Home 
Economics, University of Illinois, Urbana, Illi- 
nois Seven girls, 12-13 years of age, selected on 
the basis of physiological maturity and willingness 
to cooperate served as subjects Continuous cal- 
cium, mtrogen and phosphorus balance determina 
tions w ere made for 79 days dunng the summer of 
1946 Four levels of calcium were fed during con 
secutive 20 day periods The basal diet, composed 
of a variety of natural foods, furmshed, on the 
average, 183 mg calcium daily To this were added 
homogenized nulk and ice cream in quantities to 
supply the following average amounts of calcium 
daily Period 1, 1 995 , Period II, 2 303 , Period III, 
0 935 and Period IV, 0 455 grams The average daily 
retention for the seven girls was as follows Period 
I, 0 420, Period II, 0 463, Period III, 0 224 and 
Period rv 0 035 grams Individual data were used 
to determine values for utilization of milk calcium 
and resulting dally calcium requirements according 
to the technique of Holmes et al (J Nutrition 
31 127,1946) The percentage utilization of calcium 
from milk and ice cream was 23 1, 39 0, 40 1, 30 3, 
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34 1, 40 0 and 512 for each of the seven subjects 
Four of the girls showed nuximum calcium reten- 
tions and their calculated daily calcium lequire- 
ments were 1 009, 1 654, 1 113 and 0 700 grams The 
low figure resulted from the observed high utiliza- 
tion value of 51 2%, not from a lowered retention 
One of the the three remaining girls did not exhibit 
maximum calcium retention and the other two w ere 
doubtful Nitiogen and phosphorus dat i will bo 
leported later 

Effect of arginine on urinary output of 17- 
ketosteroids in a patient with myotonia atrophica 
A T Milhorvt Depts of Psychiatry and Medi- 
cine, Cornell Uinv Medical College, llic Russell 
Sage Inst of Pathology and the New York Hospital, 
New York, iV Y A man aged 46 with moderately 
advanced my'otonia atrophica showed generalized 
muscular wasting and advanced testiculai atrophy 
The aveiage daily uriimrv outputs of preformed 
creatinine and creatine were 0 750 and 0 2000 gm 
respectively The BMR was —26 per cent The 
concentiation of free cholesterol in the blood scrum 
was 183 mg per cut, the level of cholesterol esters 
was 467 Examination of the semen showed azoo- 
spermia The daily urinary output of 17 Keto- 
steroids was only 3 60 mg Delta-tocopherol in 
dosages of 500 mg daily for i period of 7 weeks 
induced no demonstrable changes except an in- 
crease in andiogcn output to a lo\el of 5 95 mg 
Administration of delta tocopherol w is stopped 
and L (-b) vrgiuine mono hydrochloride was given 
daily 111 amounts of 2 gm for 4 days, 6 gm for 6 
days, and subsequently in imounts of 12 gm 
daily On the 9 th day of arginine feeding the urinary 
output of 17 Ketosteroids was 6 30 mg and on the 
21st day the output liad increased to S 72 mg 
No effect on output of preformed creatinine and 
cieatine, BMR, or blood cholesterol was observed 
When considered together w ith the observ itions of 
Kochakian and Fraenkel Conrat, Simpson and 
Evans that testicular and adrenal cortical hormones 
increase aiginase activity, these findings suggest 
that aiginine and arginase are important com- 
ponents of the mechanism regulating production 
of these hoimones 

Studies of the occurence of diketo-1-gulonic 
acid, dehydro-I-ascorbic acid and 1-ascorbic acid 
Mary B Mills (by invitition), Charlotte M 
Damron (by invitation), and Joseph H Roe 
Depailmcnt of Biochemist) y , School of Medicine, 
George Washington Univeisity, Washington, D C 
The 2 4-dimtropheny Ihydrazine procedure lias 
been made the basis of a method for the determina- 
tion of diketogulonic acid dehy droascorbic acid 
and ascorbic acid in the presence of each other A 
difficulty IS the extraction of tissues without pro- 
ducing a change in the partition of the three com- 
pounds This is overcome by grinding the tissues 
under 10 pei cent SnCl» in 5 pci cent HPOj solu- 


tion, then diluting the slurry with 5 per cent IIPOj 
solution until the SnCh has a final concentration 
of 0 5 per cent This method has been applied to 
the analysis of plant and animal tissues Diketo 
gulonic acid does not occur in the tissues of the 
normal guinea pig in amounts determinable by this 
method Dehydroascorbic acid has been observed 
in very small amounts in guinea pig tissues but it 
13 uncertain whether this is a true finding or the 
result of oxidation of ascorbic acid during extrac 
tion Fresh foods from the market may show the 
presence of small amounts of dehydroascorbic acid 
or they may not contain any of this compound 
Processed and dehydrated foods usually show the 
presence of small quantities of diketogulomc acid 
and considerable amounts of dehydroascorbic acid 
The gradual loss of total ascorbic acid and the rate 
of change in the partition of ascorbic acid, dehydro- 
ascorbic acid and diketogulonic acid in kale, orange 
juiee, and potato slurry in the ice box have been 
studied 

Inadequacy of thymine as a nutritional factor 
for reproduction and lactation in the mouse 
Leonora Mironl (by invitation) and Leopold R 
Clrecldo Department of Biochemistry, Fordham 
Lniicrsity The ability of thymine to substitute 
lor pteroylglutamic acid in reproduction and lacta 
tion in the mouse was investigated in this bbora- 
toiy This seemed of interest smeo Spies, T D 
ct al (Southern IMed J , 39 269, 1946) reported 
that thymine was beneficial in hunun anemias 
To the basal diet R 5(a) 6 grams of thymine (diet 
RT 5) were added in lieu of 10 mg of pteroylglu 
tamic icid (diet RS 5(10)) Sixteen femaleswhich 
had been nuintained on the basal diet R 5(a) since 
weaning and which represented three different 
strains of mice were fed diet RT-5 at mating The 
results obtained are summarized below 


Diet 

Successful 

gestation 

Litters 

1 weaned 

Litter 

blZC 

W caning 
weight 


tO 

‘7, 


£ 

R o(a) 

01 

33 

5 5 

7 5 

RT5 

70 

45 

0 3 

6 7 

RS-o(IO) 

S2 

70 

0 3 

S 5 


The findings indicate that thymine can not sub 
stitutc for pteroylglutamic acid as a nutritional 
factor for reproduction and lactation in the mouse 
w hen fed during gestation and lactation Recently 
Petering, H G and Delor (Science, 105 547, 
1947) reported the iiiabilit\ of thymine to sub- 
stitute for pteroydglutamic acid in the rat 
Studies on fat digestibility , the effect of melting 
points and dietary calcium and magnesium levels 
MarcxretG Morehouse (by invitation), A.mber 
Lieng Shan Cheng (by invitation) and Harrv 

J Deuel, Jr Univ of Southern California School 
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of Medicine Previous studies on fat digestibility 
(Crockett, M E , and H J Deuel, Jr , J Nutr , 
33 1S7, 1947) have shown that with melting point 
increase above oO'C a decrease in total digesti- 
bility occurs with an increase in the per cent of 
soap m the unabsorbed fat residue The present 
investigation is a study of the effect of calcium and 
magnesium in the diet on the digestibility of nat- 
ural and synthetic fats of various melting points 
The food consumption of female rats maintained on 
diets containing 15% fat with or without added 
calcium and magnesium was recorded The fat 
digested was measured by subtracting neutral 
fat, fatty acids and soaps e\tracted from fecal 
residues from the fat consumed Corrections for 
endogenous fecal fat were made The digestibility 
of partially h> drogenated lard (AI P 55) decreased 
from 75 without to 60% with the inclusion of cal- 
cium and magnesium In the latter case a large 
proportion of the unabsorbed fat appeared as soaps 
The digestibility of a blended lard (M P 4S) 
averaged 95% and was independent of the dietary 
salt levels However, the digestibility of sjnthetic 
triglycerides melting at this level decreased with 
the addition of the divalent ions Trilaurin (M 
P 47) averaged 95% digestibility without and 
only 71% with the salt addition The correspond- 
ing changes in the digestibility of trimvnstin, 
tripalmitin, and tristearin were 77 to 38, 2S to 14, 
and 19 to 11 per cents without and wuth the salts 
respectively 

Studies of thiamine deficiency in C3H mice 
H^hold P Morris, Ceij\ S Dubmk, and 
Thelma B Duw \alional Cancer Inslilvlc, 
U S P H S , Belhesda, Md The addition of a 
small amount of thiamine to a diet devoid of thia- 
imne resulted in relative good growthof young mice 
for a few weeks, followed by a decline in weight, 
development of climcal symptoms of thiamine de- 
ficiency which terminated in death of the animal 
unless the nuce received thiamine supplements 
This syndrome has been designated chronic thia- 
mine deficiency Gross and histological changes 
were observed in imce subject to this slowly pro- 
duced thiamine deficiency The changes were 
characterized by an absence of spermatogenesis, 
by muscular degeneration and by hemorrhages in 
the imd-brain but by an absence of histologic 
changes in other parts of the nervous system The 
relation of enforced food restriction on survival, 
body weight and other changes observed in chronic 
thianune deficiency w ill be discussed Some quan- 
titative values for the amount of thiamine required 
for grow th and maintenance of body w eight w ill be 
given for C3H mice 

Composition of Central American foods I 
Honduras Hazel E Munsell, Robert S Hirris 
and Louis 0 Willi vms (by invitation), with the 
technical assistance of Louise Guild (by invita- 


tion), Gertrude Nightinoalb (by invitation) and 
Cynthia Troescher (by invitation) Nnin- 
tional Biochemistry Laboratories, Massachusetts 
Institute of Technology For the establishment of 
a sound program of food production and food con- 
sumption it IS important to know the composition 
of the indigenous foods w hich are, or can be, grown 
in the area On this basis a long range study of the 
composition of foods grow n in Central America is 
underway Specimens are collected and identified 
by' a botanist, samples representative of the edible 
portion are stabilized and shipped by air express to 
Cambridge Whenever possible a record is made of 
the soil type, annual rainfall, altitude and whether 
the sample w as grow non fertilized land A compari- 
son of the data from similar samples may give in- 
formation on the relative importance of genetic 
and non genetic factors in determining the com- 
position of edible plants Moisture, nitrogen, ether 
soluble fraction, crude fiber, ash, calcium, phos- 
phorus, iron, carotene, thiamine, riboflavin, niacin 
and total ascorbic acid content are being measured 
In the present report the results of analyses of 129 
samples of So plants collected in Honduras are 
presented 

Response of leukopenia and granulocytopenia 
in sulfathiazole-fed rats to ptcroylglutamic acid 
and to parenteral liver extracts Charles W 
Mushett (by invitation) and Glidys A Emerson 
Merck Institute for Therapeutic Research, Rahway, 

A J Treatment of rats, w hich liad developed leu- 
kopenia and granulocytopenia while maintained 
on a purified diet containing 1% sulfathiazole, with 
either ptcroylglutamic acid or purified liver ex- 
tracts containing the antipernicious anemia factor 
resulted in a prompt restoration to normal of the 
white cell numbers A significant increase in reticu- 
locytes was obsen'ed also Differential counts on 
femoral bone marrow of rats treated with the liver 
preparations revealed a picture similar to that 
seen in animals given pteroylglutamic acid In 
contrast to the untreated rats which had a pre- 
dominance of erythroid elements in the bone 
marrow and few or no polymorphonuclear leuko 
cytes, the treated animals had relatively more 
myeloid cells, including a large number of seg- 
mented neutropfailes This resulted in an increased 
myeloid erythroid ratio Microbiological assays of 
the liver extracts failed to show the presence of a 
sufficient amount of pteroylglutamic acid or its 
conjugates to account for the hematopoietic re- 
sponse observed The leukopenia and granulo- 
cytopenia found in rats given a purified diet of low ' 
protein content, similar to that used by Daft could 
also be corrected by injections of the highly pun- 
fied liver extracts 

Nutrients required by the rat for reproduction 
and lactation B L O’Dell (by invitation) and 
A G Hogan Department of igricultural Chem- 
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istry. University of Missoun, Columbia Rats fiom 
the stock colony were placed on a synthetic ration 
composed of acid nishcd casein, ccrelose, wood 
pulp, salts, lard, vitamins A, D, E, and K, thia 
mine, riboflavin, pyiidoxine, and calcium panto 
thenate All of the surviving offspiing were allow'ed 
to remain wnth the dam for four w ecks On the basal 
ration 48 per cent of the young were weaned with 
an average w eight of 42 2 g The w caning percent- 
ages and weaning weights resulting from the addi- 
tion of various vitamin combinations were as 
follows Niacin, 34%, 37 6 g , choline and niacin, 
51%,48g , biotin, choline, and niacin, C6%,4G 9 g , 
pteroylglutamic acid, biotin, choline, niacin and 
ascorbic acid, 75%, 56 4 g , inositol, pteiojdgluta- 
mic acid, biotin, choline, ni iciii and ascorbic icid, 
71%, 56 3 g , inositol, biotin, choline, niacin, and 
ascorbic acid, 62%, 53 2 g When the casein was 
extracted with alcohol the response was 71%, 52 6 
g , when lactalbumin was substituted for casein 
the response was 66%, 51 0 g In other trials the 
amount of vitamin A in the diets varied from 100 
to 2000 I U per 100 g and the amount of vitamin 
E from 0 5 to 2 5 mg Of 1628 young rats born to 
dams receiving ptcroylglut nine acid, onlj 2 or 
0 12% developed hydrocephalus Of 2131 young 
born to dams which did not receive the vitamin, 
22 or 1 03% developed hjdroccpiialus There was 
no correlation between anj of the other dietary 
modifications mentioned and the incidence of 
hydrocephalus in the joung 
Haemoglobin levels by age and sex L B Pltt 
and G F Ogilvie (by inMtation) Nitlrilion 
Division, Department of National Health and 
Welfare, Otlana, Canada Although haenioglobm 
estimations have been used for a century' and are 
important in nutiition surveys, data arc diiflcult 
to interpret for several reasons (1) methods in 
common use differ widely in their accuricy, some 
being quite unsuitable, (2) results expressed in 
percentages may not be clear since at least 5 
different percentage standards are in use, (3) 
there is no really “normal” value and little infor- 
mation IS available on ranges to be expected in a 
mixed population, especially at different ages In 
the course of doing nutrition surveys in many' parts 
of Canada, thousands of haemoglobin estimations 
liave been made on people of all ages, using one 
photoelectric apparatus This paper reports some 
of the sources of error involved in haemoglobin 
estimations geneially, and the results tabulated 
by' age and sex of 3,148 estimations from age 1 to 79 
While the averages found are not suggested as 
necessarily "noimal”, vet they represent the most 
w'ldespread collection of figuies in Canada on 
unselected people, obtained by the same procedure 
As has been show n before, in vie haemoglobin levels 
gradually rise to a peak about age 20 , in this report 
the peak average was 14 5 grams Fcmde levels 


showed no such consistent rise with age, although 
the averages found for different age groups varied 
from 12 3 grams to 13 2 The use is advocated of 
distiibution curves rather than averages or per 
eentages in recording low haemoglobins for surveys 
The effect of vitamin therapy upon serum blood 
levels II B PinncE, R F Krause (by invita- 
tion), J II Buowl (by invitation;, Susan 
Meruow (by invitation) with the technical assis 
tance of C A New hall (by invitation), T H 
Harwood (by invitation), Hattie Kaplan (by 
invitation), 'Vnni Baei-r (by invitation), Jean 
Parker (by invitation), Lorr,und Carpenter 
(by invitation) Departments of Biochemistry, 
Medicine and Anatomy, College of Medicine, 
University of Vermont, Burlington, Vermont 
Vitamin therapy has been used for one year with 
a group of school children liaving all degrees of 
several lesions assigned to a deficiency of one or 
more vitamins Niacinamide, riboflavin, ascorbic 
acid and vitamin A arc being given to treat lesions 
generally attributed to their respective deficien- 
cies Blood samples have been analy zed three times 
during the year, in winter, spring and fall, accord- 
ing to the microchemical methods of Bessey and 
associates Therapy with vitamin C resulted in a 
rapid and marked increase in serum ascorbic acid 
levels , how ever, in vitamin \ therapy, serum le\ els 
of this vitamin did not rise as rapidly or as high 
proportionately The percentage of children on 
X therapy showing increased blood levels of vita 
nun A was less than tliat noted for vitanun C in the 
ascorbic acid group In all therapy groups serum 
ascorbic acid and vit iinm V levels arc higher tlian 
in control groups regardless of the vitamin used 
for therapy Control groups continue to show a high 
percentage of children with low serum values of 
ascorbic acid, vitamin A and carotene Computa 
tions derived from food intakes show that greatest 
inadequacies in the diet are vitamin k and ascorbic 
acid 

Pantothenic acid requirement of adrenalectom- 
ized rats and its relation to the white blood cells 
Elaine P Ralli,MariE Draisi (by invitation), 
and Paul Roth (by invitation) Department of 
Medicine, New York Unuersity College of Medi 
cine Previous observations (Ralli, Bndocrinologi/, 
1946) have shown that following adrenalectomy in 
rats survival was greatly prolonged when large 
amounts of pantothenic acid were added to the diet 
(4 to 6 mg daily) The present studies are con- 
cerned with establislung the mimmal dose of 
pantothenic acid required for prolonged surviv'al 
Observations have also been made on the total 
white blood cell count and the per cent of lympho- 
cyte and polymorphonuclear cells in normal rats 
on the diet deficient in pantothenic acid and in rats 
after adrenalectomy when the diet was cither 
deficient or supplemented with vaiying amounts 
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of pantothenic acid \.t the present lime the doses 
of pantothenic acid that liavc been tested are 03 
mg , 1 mg , and 2 mg daily On the first two 
amounts the mean survival ms 14 daj s, w itha S D 
±4 3, and 13 claj s w ith a S D ±19, respeetively 
On 2 mg 50 per cent of the rats have survived moie 
than 20 dajs This dose is apparently not as effec- 
ti\ e as the original massive doses used (4 to 6 mg 
dailj ) Further experiments on graded doses of 
pantothenic acid are in progress The total white 
blood cell count increased after adrenalectomy to a 
significant extent in the rats receii mg pantothenic 
icid There was also an incrcxise in the w lute blood 
cells in the adrenalectomizcd deficient animals, 
but this was not statistieallj significant The total 
hmphocjtes per cubic millimeter were signifi- 
cantly increased in all groups follow lug adrenalec- 
tomy 

Southern peas as a source of protein for growth 
L R Richardson Deparlmcnl of Biochemistry 
and Nutrition, A <£, il/ College of Texas, College 
Station Southern peas (table varieties of the 
cow pea) were compared with English peas, pinto 
beans, lima beans, egg albumen and casein as a 
source of protein for grow th for rats The legumes 
furnished all the protein in a purified diet at a 
lei el of 10% protein The vitamins w ere supplied 
as an A-D concentrate and as pure compounds 
There w ere S rats in each test and the experimental 
period was four weeks Cooking did not improve 
either the Southern peas or the English peas as the 
same gams w ere obtained w ith the raw peas as w ith 
the cooked peas in each case However, the rats 
fed English peas gained tw ice as much as those fed 
Southern peas Those fed raw lima beans and raw 
pinto beans lost 12 to IG grams while those fed 
cooked lima beans and cooked pinto beans gained 
25 and 10 grams, respective^ The gain on Southern 
peas was equal to that of the rats fed cooked lima 
beans Supplementing the cooked legumes with 
0 2% of DL methionine increased the gams 2 to 3 
times The average gams were 76, 72, 52 and 46 
grams, respectively, when lima beans, English peas, 
pinto beans and Southern peas were supplemented 
with methiomne In tests with Southern peas and 
pinto beans 0 1% of methionine was inadequate 
and 0 3% was no better than 0 2% The gam was 
56 grams when the diet contained 10% of egg albu- 
men, 34 grams when it contained 10% casein and 
96 grams when it contained 20% casein 

The riboflavin content of the diet and leg 
trouble in broad breasted bronze turkeys L R 
Richardson, R M Sherwood (bj invitation), 
H L German (by invitation), Departments of 
Biochemistry and Nulnlion and Poultry Hus- 
bandry, A d M College of Texas, College Station, 
Texas The effect of a border line amount of nbo- 
flaiin on leg disorders in broad breasted Bronze 
turkeys was tested with four diets The constant 


components of Diets A, B and C w ere yellow corn 
meal, wheat shorts, wheat bran, soybean meal, 
bone meal, vitamins A and D, manganese sulfate 
and choline Crystalline riboflavin was added so 
that Diet A contained an average total of 1 68 mg 
of riboflavin per pound Diet B contained 1 33 mg 
and Diet C contained 2 5 mg Diet D was high in 
animal protein and contained an average of 2 04 
mg of riboflavin per pound A total of 7 out of 31 
or 22 6 per cent of the turkeys fed Diet A, and 9 out 
of 38 or 23 7 per cent fed Diet B developed some 
form of leg trouble by the end of the 23rd week 
The symptoms appeared first when the turkeys 
w ere 13 w eeks old There w ere no leg abnormalities 
in the 64 turkeys which received Diet C or D 
Seven of the affected birds w ere each given 9 doses 
of 5 0 mg of riboflavin One did not recover One 
recovered in 2 days and the other five recovered in 
3 to 4 w eeks Commercial feeds from 2 farms w here 
there w as a severe outbreak of leg trouble contained 
1 49 and 1 78 mg of riboflavin per pound These 
data together w ith those obtained in the laboratory 
indicate that leg trouble in turkeys may be due in 
part to an inadequate supply of riboflavin 
The effect of pantothenic acid decficiency on 
acetylation in rats Thomas R Riggs (by invita- 
tion) and D Mark Hegsted Dept of Nutrition, 
Harvard School of Public Health and Dept of 
Biological Chemistry, Harvard Medical School, 
Boston Lipmann ct al have studied in vitro 
acetylations of choline and sulfonilamide, and have 
concentrated the coenzyme (designated coenzyme 
A) necessary for the reaction (J Biol Cheni , 
160 173 (1945), 162 743 (1946) , Federation Proc , 
5 145 (1946)) Since these concentrates were 

found to contain large amounts of pantothenic 
acid (J Biol Chem , 167 869 (1947)) the present 
studies w ere undertaken to demonstrate the need 
of this vitamin by rats for normal acetylations tn 
VIVO p-Anunobenzoic acid (PAB) was used as the 
test substance throughout Normal rats w ere found 
to acetylate nearly 70% of the amount excreted in 
24 hours of a 1 mg or 2^ mg dose of PAB admin 
istered intraperitoneally Ammals rendered panto- 
thenic acid deficient acetylated only 50% of a I 
mg dose and less than 40% of a 2^ mg dose Simul- 
taneous injection of 1 mg of calcium pantothenate 
to deficient ammals immediately returned their 
acetylation to normal Investigations also were 
made on the effect on acetylation of added acetate, 
24 hour fasting, size of PAB dose, and of thiamine 
and riboflavin deficiencies 
Blood constituents of swine m a pantothenic 
acid deficient condition Walter C Russell and 
Arthur E Tbbri (now at the University of New 
Hampshire, Durham, New Hampshire) Depart- 
ment of Agricultural Biochemistry, New Jersey 
■igrtcidlural Experiment Station, Rutgers Uni- 
versity, New Brunswick, New Jersey Inanattempt 
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to characterize the pantothenic acid deficiency in 
siMne, determinations were made of certain nitro- 
genous, lipid, and inorganic constituents of the 
blood In comparison with the positive controls, 
creatinine and serum sodium of the deficient 
animals showed a tendency toward lower values 
and for serum chloride, a lower trend ivas evident 
in some animals but not in others Creatine and 
serum protein values w ere higher for the deficient 
animals For both groups, blood potassium showed 
a dowmward trend with age, the value becoming 
lower for the deficient animals as the deficiency 
developed Following an initial rise for both the 
control and deficient groups, the plasma levels of 
total hpids, total cholesterol, cholesterol esters, 
and free cholesterol of the deficient animals became 
low’er at 80 to 90 days of age and remained so 
throughout the experiment Between 105 and 16-1 
days of age, the close of the experiment, the average 
values for total lipids, total cholesterol, cholesterol 
esters and free cholesterol w ere 35, 37, 34, and 57% 
less, respectively, than those of control animils 
The significance of these observations m the 
metabolism of the domestic pig w ill be discussed 
The tryptophane requirement for growth of 
the rat W D Sxlmox Laby of Ammal \utrtlion, 
ilabaim Polytechnic Inst , Auburn The minimum 
tryptophane lequired for a normal rate of growth 
of the Alabama Agricultural Experiment Station 
(AES) strain of rats was determined The basal 
diet contained tryptophane-free casein hydrolysate 
equivalent to 12% of casein, corn grits 40%, salts 
4%, cystine 0 3%, choline chloride 0 2%, sucrose 
to 100%, and the known essential vitamins except 
nicotinic acid The addition of 0 2% DL-trypto- 
phane made the diet adequate foi normal grow th , 
0 18% was inadequate When 20 mg nicotinic acid 
was added per kg of diet,0 1%dl try'ptoplnnewas 
adequate for normal growth When 9% of casein 
was substituted for the casein hydrolysate in the 
basal diet, 0 06% dl tryptophane oi a total trypto- 
phane content of 0 205% was adequate for normal 
growth in the absence of nicotinic acid However, 
15% of casein in the diet did not furnish sufficient 
tryptophane for normal growth in the absence of 
nicotinic acid, although this amount of casein 
supplied 0 235% tryptophane Moreover, w hen 
nicotinic acid was added to the casein hydrolysate 
diet, supplementation with 0 1% DL-tryptophane 
w as more effective than the same amount of try^pto- 
phane supplied in the form of casein 
Effects of gelatin, glycine and pyridoxine on 
tryptophane and nicotinic acid metabolism in 
humans Herbert P SARErrand Grxce A Gold- 
smith Nutrition Research Laboratory, Tulane 
University School of Medicine, New Orleans 
The addition of 20 gm of gelatin per day for 10 
days to a wheat diet providing about 40 gm of 
protein and 6 mg of nicotinic acid daily (J Biol 


Chem , 167 293, 1917) has no effect upon the 
urinary excretion of N'-methylmcotinamide (N'- 
Me) or of 4-pyridoxic acid There is a decrease in 
excretion of tryptophane and indolcacetic acid like 
compounds related to tryptophane The simul- 
taneous addition of 200 mg of dl-tryptophane with 
this gelatin results in an increased excretion of 
N'-Mc and tryptophane with no change in 4 pyn- 
doxic acid When 5 mg of pyridoxine is also in 
corporated into this diet, the excretion of N'-Me 
IS decreased and that of i-pyrido\ic acid increased 
The addition of 20 gm of glycine per day for 10 
days to the original wheat diet does not affect the 
excretion of N'-Me or 4-pyridoxic acid, but does 
lead to an increase in tryptophane excretion The 
glycine ingestion results in larger increases in 
urinary nitrogen than does the gelatin Subjects 
on a corn diet, in which three-fourths of the un- 
enriched flour of the w heat diet is replaced by corn 
meal and grits, show somewhat similar responses 
when pyridoxine, gelatin, or gelatin and trypto 
phanc are added 

The double strain phenomenon Biological 
basis of the nutritional effect in natural resistance 
to infection How \rd A Schaeider The Rocke- 
feller Institute for Medical Research, New York, 21, 
N Y The resistance of mice to infection wnth 
Salmonella typhimurium, arranged by either gene- 
tic or nutritional means, has been found to be de 
pendent upon the presence of some avirulent cells 
in the heterogeneous infecting inoculum This 
fact has led to the separate use of avirulent and 
virulent cultures in the infection procedure By 
controlling the dose and the time interxal between 
the separate injection of avirulent and virulent 
cultures, the effect of diet on survivorship has been 
analyzed and an optimum infection procedure 
selected at which the dietary effect is niaxinial 
The assay of foodstuffs for nutrients capable of 
influencing an infection lias thus become a practic- 
able matter Such diet-infection experiments are 
now performed by injecting the mice intraperi- 
toncally with 10’ xiable cells of an avirulent strain 
of S typhiinurinm and after 24 hours re injecting 
the mice w ith 10’ viable cells of a homologous viru- 
lent strain The results of fractionation of food- 
stuffs for resistance and susceptibility factors wall 
be presented 

Effect of phitate and other food ingredients on 
the absorption of radioactive iron Leox M 
Sharpe (by invitation), Robert S Harris, 
WexdellC Pexcock (byinvitation),andRicH\RD 
C Cooke (by invitation) Departments of Food 
Technology and Physics, The Massachusetts Insti- 
tute of Technology and the Walter E Femald State 
School Fifteen boys, 12 to 17 years old, living in an 
institution, were fed breakfasts of the following 
test meals I, 200 ml water, II, 200 ml nulk. Ill, 
200 ml milk plus 234 mg phytic acid as the sodium 



AjMERIC^iN INSTITUTE OF NUTRITION 


299 


salt, IV, 200 ml milk, plus 234 mg phytic acid as 
m rolled oats (2S5 gms ) , V, 200 ml milk, plus 2S5 
gms rolled oats, 150 ml tomato juice, 75 gma egg 
omelet and 50 gm white bread Total iron content 
of all meals was equalized w ith V at 8 31 mg using 
FeClj Vscorbic acid (32 mg ) added to reduce all 
iron to ferrous form I and II contained no phy tate 
Fe“ and Fe^^ were used alternately No food was 
eaten before or until five hours after the test meals 
Radioactive iron absorption was calculated from 
activity of hemoglobin, plasma volume and liemato 
ents hlaMinum radioactivitj of the hemoglobin 
was reached within 10 dajs after feeding Average 
pereentage of ingested iron appearing in the 
hemoglobin was I, 12 4, II, 7 7, III, 0 S, IV, 4 S 
and V 2 5 Sodium phytate markedly affected iron 
absorption and is five times more reactive than that 
in oatmeal Milk and milk plus oatmeal decreased 
iron absorption by Jrd and 5rd, rcspcctivelj 
Thus phytate free imlk interfered with iron ab- 
sorption nearly as much as phj tate rich oatmeal 
Physical factors influencing dental canes in 
the cotton rat J K^ox Smith, E Potts Andeh- 
SON, Marie Zepplin, C A. Eliehjem and Pade 
H Phillips Doparlmenl of Biochemtslry, Uni- 
versity of Wisconsin, Madison, 11 isconsin In the 
production of dental caries in the cotton rat there 
w ere certain results w Inch could not be cvplamed 
in terms of the dietary constituents Consequently 
the effect of the physical state of the ration was 
more thoroughly investigated Since milk seemed 
to offer protection against dental caries even when 
fed along wath solid cariogenic rations, diets were 
used which could be fed in the solid form or liquid 
form Dry whole milk (Klim), dn skim milk plus 
butter, and a casein sucrose diet w ere used in the 
study When any of the above diets were recon 
stituted with water and fed , a v ery great reduction 
in carious lesions w ere noted compared to the can 
ous lesions of the control animals The particle size 
of the ration was found to be important A ration 
contaimng 67% carbohy drate (J de\trin, J sucrose) 
diet was used The deNtrin in the diet was fed as 
coarse or floured The floured de\trin ration re 
suited in over twice the amount of dental caries 
Caloric restriction studies have also been made 
It has been observed that a considerable reduction 
of carious lesions can be obtained by restricting the 
food intake of cotton rats 
A new dairy food Barnett Sure University 
of Arkansas, Fayetteville The dairy food consists 
largely of various milk solids, supplemented wutli 
dried brew ers’ or cultured y easts, iron and calcium 
salts, and enriched with vitamins A and D It has a 
protein content of 218%, a water content of 
54% , a mineral content of 4 3% , and a fat content of 
about 3 5% Twenty four albino rats have made 
excellent grow’th during an eight week period when 
this food served as the only sources of proteins, fat. 


minerals, vitamins and calories In other words, 
it is a complete food Over 200 pounds of this food 
liave been canned to date and the canned product 
lias kept well over four montljs, being just as fresh 
and moist after this period as the day after canning 
About 400 test meals have been now completed with 
children and adults ranging in ages from 2 to 75 
years who have found the basic food and the food 
products prepared from it very palatable The 
dairy food has been served as fried patties in sand- 
wiches, as dairy loaves, as dairy balls with Spamsh 
sauce and spaghetti, and as croquettes The loaves 
and dairy balls have distinct meaty taste Because 
of the low cost of the ingredients, it should be pos- 
sible to make this dairy food available here and 
abroad at relatively low prices to the consumer 

Biological value of proteins in food yeasts 
Barnett Sure and Frances House (introduced 
by Barnett Sure) University of Arkansas, 
Fayetteville This work was carried out on albino 
rats w ith the Mitchell method for mtrogen balance 
studies Three dried food yeasts (Anheuser-Busch) 
were studied brewers' yeast, K, and cultured 
yeasts, G and 300 On a 5 per cent protein level, 
the biological values and true digestibilities were 
respectively, as follows yeast K, 60 3 and 91 4, 
X east G, 69 8 and 91 3 , and yeast 300, 71 2 and 92 2 
On a 8 per cent protein level, the biological values 
and true digestibilities were respectively, as 
follows yeast K, 65 6 and 88 4, yeast G, 68 1 and 
86 4 , and yeast 300, 73 1 and 87 9 

Evaluation of adequate protein nutrition 
P Sw \NsoN, W W Smith, (by invitation), 
M Brush, (by invitation), and H Merriam, 
(by invitation) The Nutrition Laboratory of the 
Iona Agricultural Experiment Slation, Ames 
In an attempt to define adequate nutrition with 
respect to protein in the albino rat, biochemical 
and phy siological measurements that may serve as 
indices of protein nutrition have been made on 
50 healthy stock rats These data have been cor- 
related with other information obtained in meta- 
bolism experiments The quantity and quality of 
the dietary supply of nitrogen needed to support 
this state of nutrition has been studied Groups of 
animals have been maintained on diets contaimng 
the single protein, lactalbumin, in concentrations 
ranging from one to 18 per cent of the diet by 
weight The lowest quantity of lactalbumin capable 
of maintaining the animals in the state of nutrition 
characteristic of the stock controls has been de- 
termined Studies of the dietary importance of 
various anuno acids are in progress at the present 
time 

Studies in the rat of inhibitors of pteroylgluta- 
mic acid structurally related to this vitamin 
M E Swendseid (by invitation), E L Wittle 
(by invitation), G W Moersch (by invitation), 
O D Bird and R A Brown The Reseaich 
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Labotalories, Parke, Davis and Co , Delioit, 
Michigan Several inhibitors of pteroylglutamic 
acid (PGA), active in bacteria, including pterins 
and crude PGA analogues, were administered to 
weanling rats to determine whether they pro- 
duced symptoms characteristic of PGA deficiency, 
VIZ reduction in growth rate and decrease in cellu- 
lar elements of the blood Alleviation or prevention 
of these symptoms by administration of PGA was 
taken as further evidence that the compounds were 
inhibitors of PGA for the animal Data are pre- 
sented on the following compounds 2,4 diamino- 
6, 7 - diphenylpterideine, 2,4- diamino - C , 7 - di- 
methylpterideine, 2,4 - diamino - 6,7 - di(l - amino 
-phenyl)pteridine , 2 amino -4 - hydroxy -6,7 - di- 
phenylpterideine , N - [4 - ([(2,4 - diamino - 6 - 
pteridyl) - methyl] - ammo) - benzoyl] - glutamic 
acid (“4 amino pteroylglutamic acid”), and 4- 
deso\yptero 3 'lglutamic acid B 3 '' means of an assay 
procedure based on the development of leucopenia 
and/or anemia within a 14-day period in the wean- 
ling rat receiving a purified diet containing suc- 
cinyl-sulfathiazole supplemented with the test 
ompound, ‘‘4 amino PGA” was found to be the 

ost efficient PGA inhibitor, with 2,4 diamino- 

7-diphenyl pterideine also showing a consider- 
able effect It was found that the amount of PG V 
necessary to counteract increasing levels of “4- 
amino PGA” was not proportional to the amount oj 
inhibitor Some evidence was obtained, on the basis 
of leucocyte determinations that a compound show - 
ing inhibition of PGA at a given level will show' 
PGA activity at a lower concentration Under our 
experimental conditions the PGA analogues pro- 
duced both an anemia and leucopenia w hereas the 
pterine had a preferential effect on the leucoc 3 ’tcs 
PGA analogues decreased the apparent PGA con- 
tent of the liver w'hile pterins had no such effect 
The changes in leucocyte and hemoglobin con- 
centrations in 150-180 grams rats receiving a puri- 
fied diet supplemented with “4-amino PGA” 
are discussed 

Influence of pteroylglutamic acid on the syn- 
thesis and action of the antipernicious anemia 
factor Arnold D Welch, Robert W Heinle 
(by invitation). Jack A Pritchard (by invita- 
tion), and Herbert Sxlis (by invitation) Depart- 
nienis of Pharmacology and Medicine, Western 
Reserve University School of Medicine Swine fed 
purified diets containing succmylsulfathiazole and 
an antagonist of pteroylglutaimc acid (PGA), 
developed leucopenia and macrocytic anemia w ith 
megaloblastic hyperplasia of the bone marrow 
Remission follow ed the administration of either 
PGA or refined liver extract Relapses developing 
after liver-induced remissions were refractory to 
liver extract, but subsequently responded to PGA 
Hematologic remission was induced in one pig by 


the intramuscular administration of 4 daily 10 
mg doses of PGA Four w ecks later the maintained 
remission was unaffected by 13 additional doses of 
PGA, but extract prepared from liver (200 gm ) 
icmoved ascptically was hematopoictically nearly 
inactive in i pernicious anemic patient After a 
month on the same diet, except that crude casein 
containing extrinsic factor replaced the purified 
casein, the pig was sacrificed and a second liver 
extract was prepared This invoked, in the same 
patient, a rcticulocytosis (12%) without clinical 
improvement or increase in erythrocyte count, 
extract prepared from normal pig liver caused a 
subsequent reticuloc 3 'tobis (28%) with striking 
clinic il improvement and a prompt increase in 
the number of erythrocytes Thus, PG A can elicit 
a complete hematopoietic response in a pig on a 
purified diet free of extrinsic factor If the S 3 n- 
thcsis of intipcrniLious anemia factor is involved 
in this resjionsc, little or no hepatic storage of the 
factor occurs Administration of extrinsic factor, 
without added PGA, results in storage of anti- 
pernicious anemia factor, but the amount is much 
less than in a normal animal The significance of 
these and other experiments will be discussed 
Lipid components of skin of dogs on low fat 
diet and dogs receiving lard Hilda F Wiese (by 
invitation) and Arild E Hvxsis Dept of Pedia 
tries, Univ of Texas Medical School, Gaheston 
Lipid stuches have been made on the skin of 29 
dogs These included 9 newborn puppies, 9 young 
dogs on a low fat diet and 11 control dogs who re- 
ceived fresh lard in the diet All the dogs on the 
fat deficient diet manifested desquamation of the 
skin and dry coarse hair w hich are characteristic 
for dogs receiving this diet The appearance of the 
skin of the newborn puppies and the dogs receumg 
fresh lard as 29% of their caloric intake was that of 
normal healthy animals The total fatty acids 
extracted from the skin of newborn puppies showed 
the highest iodine numbers in the three groups of 
dogs, w hile the fatty acids from the skin of dogs 
on the fat deficient diet were the least unsaturated 
of the group There was no difference between the 
three groups in the average per cent of cholesterol 
in the skin, but the average cholesterol ester con 
tent of the newborn puppy’s skin was only 5 
the other tw o groups In addition, the desquamated 
portion of skin w hich can be peeled off readily from 
fat deficient animals showed a composition 
markedly' different from the skin as a whole Cho 
lesterol and cholesterol ester percentages in this 
portion of dry skin are more than seven times those 
of a section of the w'hole skin Also the avenge 
iodine number of the total fatty' acids in the 
desquamated tissue falls far below that of any other 
tissue 
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On the purification of the rickettsia of tsutsuga- 
tnushi disease (scrub typhus) Charles V 
Bailei, Fred H Dieres and J \mes E Proffitt 
(introduced by A F Coca) National Aaiai 
Medical Center, Naval Medical Research Institute, 
Bethesda, Maryland A method for the preparation 
of a relatively pure suspension of rickettsia from 
the yolk sacs of embrjonated hen’s eggs infected 
with Rickettsia orientalis has been devised The 
suspension has been used as an antigen in serologi- 
cal studies of scrub tj phus inmiune sera by com- 
plement fixation tests and as a vaccine in immunity 
studies of scrub typhus in the white mouse 
The isolation and properties of specific antigens 
from variants of Shigella sonnei Edgar E 
Baker (by invitation), Elx Perlman and 
Walther F Goebel The Rockefeller Institute 
for Medical Research, and the Mt Sinai Hospital 
Variants of Shigella Sonnei have been described 
which are known as Phase I (smooth), Phase II, 
and Rough, and are serologically and morphologi- 
cally distinct Specific antigens have been isolated 
from the Phase I and II variants w hich are electro- 
phoretically homogeneous These antigens appear 
to be hpocarbohydrate-proteins which are toxic 
and highly antigenic in experimental animals The 
gross chemical properties of the two antigens are 
similar to those obtained from the Flexner group of 
dysentery bacilli, yet their immunological proper- 
ties are distinct and specific The Phase I antigen 
contains 5 98 and 2 3 per cent nitrogen and phos- 
phorus respectively The Phase II antigen contains 
5 5 per cent nitrogen and 3 1 per cent phosphorus 
Antisera prepared by injecting groups of rabbits 
with minute amounts of the purified antigens 
agglutinate specifically the homologous micro 
organisms and show no serological crossing with 
organisms of the heterologous phase From the 
results of these experiments it appears that this 
phase variation is associated with a change in the 
enzyme systems of the microorganism which 
govern the synthesis of the specific somatic antigen 
A critical analysis of the performance of the 
photronreflectometer in the measurement of 
serological and other turbid systems Ellis 
Bolton (by invitation), Charles Leone (by 
invitation) and Alan Box den (by invitation) 
Bureau of Biological Research and Department of 
Zoology, Rutgers University The Libby photron- 
reflectometer (photroner) is a simple, effective 
instrument for the measurement of turbid sy stems 
Since it IS used as a quantitative tool it is of im- 


portance to determine its limitations for the task 
of providing the quantitative data by means of 
which serological problems may be solved Toward 
this end four photroners were used to measure, 
(1) inorganic precipitates, (2) a non specifically 
precipitated protein suspension, (3) antigen- 
antibody precipitates The results of these meas- 
urements reveal some differences in the behavior 
of relatively' simple, homogeneous precipitates 
(such as those of clay suspensions) when com- 
pared w ith complex antigen antibody precipitates 
The difference in dielectric properties of the 
precipitates and the fact tliat the specific antigen- 
antibody precipitate system is a dynamic one may 
account for these differences in behavior of the 
inorganic vs the specific precipitate system In 
the latter, the changes in particle size and in the 
rate of size increase, occur in a system of increasing 
total amount of precipitate and influence each other 
in such a way that the net turbidity readings are 
proportional to the actual amounts of precipitate 
formed (“internal compensation’’) Thus it has 
been found tliat over usual ranges of antibody con- 
centration total turbidity (curve area) is directly 
proportional to the total mass of precipitate 
formed, photronreflectometnc measurements of 
antigen antibody precipitates are relatively in- 
sensitive to moderate changes in particle size, 
the upper linut of instrument response depends 
upon the suspension studied as well as the instru- 
ment used 

A study on toxins and antigens of S dysen- 
teriae Daniel A Boroff Camp Deitick, Fred- 
erick, Maryland Two types of toxin have been 
described by various investigators working with 
Shigella dysenteriae One is associated with the 
somatic antigen and is soluble in diethylcne glycol, 
while the other is an endotoxin that is precipitated 
from autolysates of these organisms by trichlor- 
acetic acid Rough variants lack the somatic anti- 
gen but possess the endotoxin Our investigation 
has revealed, that although the endotoxin from 
smooth variants induces formation of antibodies 
capable of protecting animals against the endotoxin 
of the rough variant, the latter is neither antigenic 
nor serologically active Chemical analyses of the 
tw o endotoxins show ed that w liilo the nitrogen and 
phosphorus content of both were similar, the endo- 
toxin of the rough variant was poorer in carbohy- 
drate By means of absorption experiments, the 
intact organisms, a diethylene glycol extract, or the 
trichloracetic acid precipitate from an autolysate 
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of the smooth variant of S dyscntenae were found 
to induce and react with identical antibodies 
Antisera to these substances were completely ex- 
hausted by absorption vith any one of the above 
preparations These observations are not com- 
patible with the theory of the existence of two or 
more toxins and the view that the somatic antigen 
and the endotoxin are distinct antigenic and toxic 
entities To explain the phenomena observed, the 
suggestion is offered that there may be only one 
dominant antigen in S dysenteriaa, consisting of a 
complex composed of a toxic non antigenic protein 
portion and a specific carbohydrate substance that 
IS responsible for the serological and immunological 
activity Presumably, this complex may split into 
various proportions of piotein and carbohydrate, 
depending upon the method of treatment, to 3 icld 
products described by various investigators is 
distinct components of S dyscntenae 
Characterization of the “enzymic” action of 
influenza viruses on human red cells B A 
Briody (introduced by Thomas Frvncis, Jr ) 
Walter & Eliza Hall Institute, Melbourne, 
Australia Recent publications from this labora- 
tory have shown that changes in human RBC 
including the removal of \ irus-rcccptors and the 
development of “pan agglutinability” can be pro- 
duced by filtrates of 1 ibrio cholcrac and by the 
viruses of mumps, Newcastle disease, and in- 
fluenza Considerable e\ idence has been presented 
which indicates that these alterations of the sur- 
face cliaracter of human RBC arc the functions of 
an enzyme in the bactenal filtrates and the virus 
particles This paiallelism to a standard “enzymic” 
action is most clearly seen in tliat aspect of the 
virus-cell reaction in which concomitantly the 
cell-receptor is destroyed and the virus eluted 
It will be show n that tw o capacities of the influenza 
group of viruses (a) the agglutination of RBC, and 
(b) the elution of the virus particles from the RBC 
with concormtant leceptor destruction, can be 
dissociated by appiopriate treatment The elut- 
ability of viruses is influenced in general by the 
same treatments and in the same direction as the 
activity of the soluble factor derived from the 
cholera vibrio Elutability can be destro\ed by 
heating that is w ithout action on the hemagglutinin 
titer , such heated virus can be liberated from RBC 
to which it IS adsorbed bi the cholera factor The 
evidence presented is consistent with the hypothe- 
sis that a factor closely icsembling the cholera 
factor IS an integral pait of the surface of these 
viruses and that it play s an important role in the 
initial viius cell interaction 
The effect of certain enzyme inhibitors on the 
activity and growth of psittacosis virus TnoM\s 
E Burnev (by invitation) and Orville J Golub 
Camp Detrick, Fiedenck, Maryland The large 
size of psittacosis viius suggests the presence of 


intrinsic enzyme systems required for its activity 
Specific group inhibitors w ere utilized to detect the 
presence of an effect on — SH groups and other 
enzyme systems Incubation of psittacosis virus 
in vitro with these inhibitors at 37°C for one hour 
and subsequent titrations of the washed virus in 
embryonated eggs show cd complete or almost com- 
plete inactivation with para chloromercunhen- 
zoate ( 0001 M), hy droquinone ( 001 M), proflavine 
( 001 M), atabrine ( 001 M), and mercuric chloride 
( 001 M) lodoacetamidc ( 0025 M) and o-iodoso- 
benzoate ( 0001 M) produced partial inactivation 
of the virus Mono-iodoacetic acid, 2,4-dinitro- 
phenol, sodium azide, sodium fluoride, potassium 
cyanide, PABA, and urethane produced no in- 
activation Glutathione or cysteine was shown to 
prevent or reverse the inactivating effect of para 
chloromercnnbenzoate on the virus Dependence 
of the virus on certain extrinsic enzyme systems of 
its host was suggested by reduced yields of psitta- 
cosis virus in tissue cultures which had previously 
been exposed for one hour to 0 lodosobenzoate ( 001 
M) or hydroquinone ( 001 IM) No significant re 
duction in yueld was observed when the remainder 
of the compounds listed above were tested These 
results point to the importance of — SH containing 
enzy me systems in the activity of psittacosis virus 
Excretion of antibody in feces and urine and 
Its absorption from the bowel William Burrows 
Department of Bacteriology and Parasitology, 
University of Chicago, Chicago, Illinois Antibody 
13 shown to be excreted in both urine and feces of 
guinea pigs and man immunized with cholera or 
typhoid vaccine, reaching agglutinin titers of 
1 100 in undiluted morning urine or 24 hour speci- 
mens, and in saline extracts of feces containing 
10-25 mg/ml solids before clarification Following 
primary inoculation peak titers are independent 
of pe ik serum titer, appearing in feces, urine and 
serum in that order, suggesting that the excreted 
antibody is not derived from serum antibody It 
IS show n that serum globulin is normally excreted 
by these routes, and antibody titer is a function of 
the 1 dative proportions of normal and immune 
globulin Fecal and urinary' titers decline rapidly, 
disappearing in 3 weeks in the guinea pig and in 
9 w ceks in man, but may be maintained by periodic 
reinoculation Both homologous and heterologous 
serum antibody are excreted in the urine and feces 
following passive parenteral immunization When 
given by intragastric inoculation, immune globulin 
is absorbed from the gut as demonstrated by the 
titration of antibody , including diphtheria anti- 
toxin, and, in the case of heteiologous serum anti- 
body, by the presence of the foreign globulin as 
shown by the piecipitin test, in the serum of the 
recipient Peak titei in the serum of the recipient 
appears 10-14 days after intragastric inoculation, 
suggesting that the absorbed antibody is stored for 
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a time in tissues other than the blood Secretion 
in mucus and transport by lymphocytes are 
suggested as possible mechanisms of passage of 
antibody into the bond from the tissues 
Diphtheria tosin-antitoxin reaction m human 
antisera Mbn\UN Cohn and A M P u-PENHEiiiEn, 
Jk Dcpl of Bacleriology, New York Umversily 
College of Medicine Using quantitative immuno- 
chemical methods to study the diphtheria toxin- 
antitoMn reaction in hyperimmune rabbit, horse 
and human antisera it has been shown that (1) the 
human system resembles that of the rabbit rather 
than tliat of the horse (2) The quantitative pre- 
cipitin curve in both human and rabbit systems can 
be described by the equation of Heidelberger and 
Kendall (3) There are no significant differences in 
the quantitative precipitin curves using antisera 
obtained from persons shoeing tuberculin type 
hypersensitivity (pseudoreactions) to diphtheria 
toxoid and using antisera from non sensitive indi- 
viduals The ability of human antitoxin to give 
a precipitin reaction ivith toxin is destroyed by 
heating at 58°C for 30 imnutes but its protective 
povser IS only slightly impaired The altered anti- 
tovia present in heated antisera can be quanti- 
tatively precipitated on the rabbit toxin antitoxin 
precipitate On fractionation of human antisera 
by means of alcohol at low temperature, follomng 
the method of Deutsch et al , diphtheria antitoxin 
was found largely in the 7— globulin fraction 
Complement fixation with soluble antigens of 
Plasmodium knowlesi and Plasmodium lophurae 
Davis, Bebnaed D (introduced by Jules 
Fbeund) From the Public Health Research Instt- 
lule of the City of New York, Inc , N Y C 9 
Soluble antigens prepared from P lophurae (duck 
blood) and P knowlest (monkey blood) fixed 
complement nith sera, frequently in high titer, 
of ammals infected or immumzed with the homol- 
ogous parasites The lophurae antigen also cross 
reacted n ith anti-knon lesi monkey sera, but the 
knovilesi antigen did not react with anti-lophurae 
duck sera The knowlesi antigen was an (NHUiSOi 
precipitate from a hemolysate L ophurae parasites, 
honever, yield little antigen to hemolysis or iso- 
tonic extraction The lophurae antigen was pre- 
pared by 10% NaCl extraction, which not only 
eliminates the undesirable stromata and red cell 
nuclei, but also yields a larger amount of antigen, 
and a less anticomplementary product, than the 
original suspension of parasites The lophurae 
antigen appears to be associated with intracellular 
particulates , in contrast to the more truly soluble 
knowlesi antigen, it forms an opalescent solution, 
Its activity 13 sedimented at 16,000 rpm and is 
destroyed by lyophilization, and it cannot be ex- 
tracted from parasites treated with 0 1% formalin 
It fixed complement when tested w ith a few human 
malarial sera Much w eaker reactions w ere obtained 


from a comparable precipitate from normal monkey 
hemolysate, and none from a comparable 10% NaCl 
extract of normal duck red cells 
Complement activity of sera from healthy and 
sick children Paul F db Gaea and Henky P 
Goldbekg (by invitation) New York Hospital 
and the Department of Pediatrics, Cornell Uni- 
versity Medical College, New York City Comple- 
ment was titrated by the “50 per cent Hemolysis 
Method” in sera from 107 children (age range 3 
days to 15 years) who w ere w'ell at the time of the 
test and for a preceding four-week period Titers 
ranging from 0 0040 to 0 0069 ml were found in 
S3 5 per cent, lugher titers in 6 3 per cent,and lower 
titers in 10 2 per cent The mean titer was 0 0053 
ml -f 0 00115 There was no relationship between 
complement activity and age, sex or season at which 
the specimen was obtained Low complement titers 
were found in 20 per cent of children who were sick 
at the time of the test (upper respiratory infec- 
tions, pneumonia, meningitis, rheumatic fever, 
nephritis and other diseases) 

attempt to produce protection against mosqui- 
toes by active [immunization I N Dubin, 
J D Reese (by invitation) and Lots A Seamans 
(by invitation) Did of Pathology and Bacteri- 
ology, Univ of Tennessee College of Medicine, and 
Dept of Health and Safety, Tennessee Valley 
Authority It has been suggested that the tolerance 
which some persons acquire to the bites of blood- 
sucking insects IS the result of a true immumty 
Trager demonstrated that ticks incited an acqmred 
immunity after feeding on experimental animals 
As yet, no true anti insect immunity has been 
proven in regard to adult mosqmtoes The present 
experiment was undertaken to see whether rabbits 
could be protected against mosquitoes by active 
immunization Antigens consisted of (1) 1 100 
aqueous suspension of ground-up bodies of female 
Anopheles quadrimaculatus, (2) Seitz filtrate of 
extract of above suspension by repeated freezing 
and thaw ing The antigens were imxed with rmneral 
oil and lanolin Normal and test ammals were 
exposed to hungry mosquitoes under standard con- 
ditions The mosquitoes fed equally well on both 
control and test groups, and were not inhibited in 
their biting Moreover, the group of rabbits inocu- 
lated with the crude suspension of mosqmtoes be- 
came sensitized to mosqmto bites in contrast to 
normal non sensitive rabbits The cutaneous re- 
actions consisted of large indurated red papules 
at the site of the bites, they began m about 30 
minutes and reached their maximum size at about 
5 hours Attempts to desensitize the animals with 
the two antigens were unsuccessful Passive trans- 
fer of the sensitivity to normal animals was also 
tried, but without success Thus, the course of 
vaccination afforded no protection to the ammals 
against mosqmtoes, but jnstead produced hyper- 
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sensitivity to mosquito bites in previously non- 
sensitive animals 

Studies in hypersensitivity in simian malaria 
I N Dubin Div of Pathology and Bacteriology, 
Univ of Tennessee College of Medicine Antigens 
prepared from Plasmodium knowlesi and P 
gaUmaceum were inoculated intracutaneously into 
monkeys in the acute and chronic stages of in- 
fection with P Inowlesi or P cynomolgi The 
antigens prepared from P knowlesi consisted of 
(1) aqueous suspensions of dried parasites (2) 
aqueous extract of dried parasites at room tempera- 
ture for 1 hour (complement-fixation antigen used 
by Dulaney and Stratman-Thomas) (3) aqueous 
extract of dried parasites in refrigerator for 24 
hours (4) aqueous extract of dried parasites by 
repeated freezing and thaw ing (5) solution of w et 
parasite mass in N/10 NaOH and restoration of 
pH to 8 0 by H 3 PO 4 The antigens prepared from 
P gallinaceum consisted of (1) aqueous suspen- 
sions of “Malarial Antigen (Dried)” Lcderle (2) 
aqueous extract of above dried antigen at room 
temperature for 1 hour 4s controls, preparations 
were made from hemolyzed blood of normal inon- 
Leys and chickens The results of the tests were 
negative, no significant cutaneous reactions were 
found An attempt w'as nude to sensitize monkeys 
to malarial antigen by the use of adjuvants such as 
a mixture of lanolin, mineral oil, dead tubercle 
bacilli and dried malarial antigen (P knowlesi ) , 
again no cutaneous hypersensitivity was demon- 
''strated Macrophage sensitivity was sought for 
n tissue cultures hi suspending macropliagcs from 
normal monkeys and monkeys chronically infected 
with P knowlesi in plasma containing dried 
malarial antigen (P knowlesi), no evidence of 
macrophage sensitivity 111 the diseased monkeys 
was elicited As judged by these experiments, 
there is no significant development of hypersensi- 
tivity in simian malaria, either accompanying in- 
fection or following artificial sensitization 

Studies on Donovaniagranulomatis 2 Prepara- 
tion of culture antigens and immunologic tests 
Anna Dean Dulanev, Koda Guo and IIenkx 
Packer Division of Pathology and Bacteriology, 
and Preventive Medicine, University of Tennessee 
College of Medicine, Memphis Four antigens wcie 
prepared from Donovania granulomatis grown on 
Locke embiyomc yolk-medium These consisted 
of bacterial suspension, filtrate, boiled filtrate, and 
dialyzed filtrate antigens Of these, the bacterial 
suspension and boiled filtrate antigens proved most 
satisfactory, and were employed in complement 
fixation tests with sera fiom 88 individuals These 
sera were obtained from 24 patients w'lth granuloma 
inguinale established by positive smears, 28 
patients with early syphilis, 5 patients with lym- 
phogranuloma venereum, 11 patients with miscel- 
laneous genital lesions, and 20 healthy individuals 


with no evidence of vcncrcalinfection The highest 
order of sensitivity and specificity was obtained 
with the boiled filtrate antigen Eighty-three per 
cent of 24 patients with granuloma inguinale gave 
positive reactions with this antigen One weak 
(1 -f) non-specific reaction was obtained in the 
syphilis group with this antigen In the same group 
of syphilitics, 0 positive tests, mostly weak in 
character, were obtained with the bactenal sus 
pension antigen, as well as 5 with the control anti- 
gen No positive tests were obtained with either 
the boiled filtrate or bacterial suspension antigens 
in the patients with lymphogranuloma, miscel 
laucous genital lesions, and healthy controls Skin 
tests were also performed with these two antigens 
but the results were inconclusive The bacterial 
suspension appeared to be a better skin test re 
agent than the boiled filtrate antigen 

Studies on inhibition of the agents of murine 
and feline pneumonitis b> penicillin Monroe D 
Eaton Department of Bacteriology and Immu- 
nology, Harvard Medical School Infections of the 
jolk sac caused by the agent of mouse pneumonitis 
were sterilized by penicillin in doses of 100 units 
given 24 hours after infection For a similar com- 
plete virucidal effect on the cat pneumonitis virus, 
5,000 units given three times at 2, 72, and 144 hours 
aftci infection were necessary When treatment 
w IS delajed the dose of penicillin required in- 
cre ised w ith the tune after inoculation at w hich it 
was administered, but inhibitorj'- and virucidal 
effects on the mouse pneumonitis virus were 
demonstrable with 5,000 units given 4 to 5 dajs 
after inoculation In vitro virucidal effects b\ 
crjstalline penicillin G at a concentration of 2,000 
units per cubic centimeter were not demonstrable 
Impurities of unknown nature in crude penicillin 
were virucidal in vitro for the mouse pneumonitis 
virus 

Serological studies on infectious mononucleosis 
and other conditions with human erjthrocytes 
modified by Newcastle disease virus Aifred S 
Eians (by invitation) and Edward C Curnen 
Section of Preientiic Medicine, Yale Uniiersity 
School of Medicine, N^ew Haven, Conn Serological 
reactions with human erythrocytes modified by 
adsorption and elution of Newcastle disease virus 
(NDV) were studied to investigate the possible 
relationship of this virus to the causative agent of 
infectious mononucleosis suggested by Burnet and 
Anderson Serum from 5 of 23 patients with infec- 
tious mononucleosis agglutinated such NDV- 
treated cells in higher titre than serum fron normal 
persons 01 from patients with non-infectious dis- 
eases Similarly high titres w ere also obtained w ith 
serum from 13 of 101 patients w ith infections other 
than infectious mononucleosis Serum from rabbits 
immunized against New castle disease virus or 
against any of three other inimunologically unre- 
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Htcd viruses agglutnuitcd NDV-treated cells in 
higher titic than normal rabbit scrum Human 
serum and rabbit antiserum against viruses other 
than Nci\ castle disease virus iihich agglutinated 
NDV treated human red cells in high titre did not 
specifically inhibit the agglutination of chicken red 
cells by Nca castle disease virus The capacity of 
both human and immune rabbit sera to agglutinate 
NDV-treated human erythrocytes appeared to be 
unrelated either to the heterophile antibody of 
infectious mononucleosis or to the hypothetical 
agent of that disease 

The long persistence of Rickettsiae orientahs 
in the blood and tissues of infected animals 
John P Fon (introduced by Peter K Outsky) 
From Ihc Laboratories of the International Health 
Division, Rockefeller Foundation, New York ALce 
and eastern cotton rata, infected with R orientahs 
(agent of tsutsugaraushi disease) and surviving 
because they were treated with thionine dyes or 
because they had been infected by the subcuta- 
neous route, nere sacrificed at various intervals 
after infection Blood and tissues were tested for 
infectivity Parallel studies were made of serum- 
antibody (complement fixing) and of resistance to 
a certainly lethal challenge inoculum of homologous 
riokettsiac The observations on cotton rats \\erc 
made for 269 days and those on rmce for 610 days 
In both animal species, the titer of serum antibody 
soon rose to a sigmficant level and remained con- 
stant at that level during the entire period of ob- 
servation Alice, challenged at intervals, consis- 
tently resisted the challenge infection In spite of 
the evident solid immunity, it was possible to 
infect passage mice with one or more materials 
(i\ hole blood or suspensions of brain, liver or kid- 
ney) taken from ammals sacrificed at any tune dur- 
ing the period of observation Although kidney 
IS as the most reliable source of infectivity, whole 
blood was shown to be infectious up to the 102nd 
daj in cotton rats and to the 610th day in mice 
Interest attaches to the findings with blood, not 
only because of the simultaneous demonstration of 
infectivity and antibody in many single specimens, 
but also because of their significance to the prob 
lem of the rodent reservoir in tsutsugamushi dis 
ease 

Mode of action of thionine dyes in combatting 
experimental rickettsial infections of mice John 
P Fon and Osler L Peterson (introduced by 
Peter K Outsky) From the Laboratories of the 
International Health Division, Rockefeller Founda- 
tion, New York A previous report (J E\per 
Aled 85 543, 1947) contains an account of the re- 
markable activity of methylene blue and tolmdine 
blue in combatting experimental scrub typhus in 
mice The present report deals with experiments 
demonstrating a similar activity of these dyes 
against infections w ith murine typhus rickettsiae. 


and also with observations bearing on the mecha- 
nism of this aiitirickettsial effect The localization 
and multiplication of rickettsiae in treated and 
untreated ammals has been studied under varying 
conditions of dye administration, and the anti- 
rickettsial activity of a series of chemically re- 
1 vtcd compounds has been determined From these 
studies, it 18 suggested that the mechanism of 
aiitirickettsial activity is independent of the in 
vitro riekettsiacidal activity of the dyes and only 
partly dependent upon the irregular riokettsio- 
static effect observed tit vivo It seems possible that 
the thionine dyes also operate, by virtue of their 
ability to mediate intmcellular oxidation, to spare 
the cells from the usual harmful effects produced 
by rickettsiae The survey of related compounds 
further indicates that antirickettsial activity re- 
quires some degree of structural specificity 
Studies on the mechanism of action of furacin 
(5-mtro-2-furaldehyde semicarbazone) Morris 
N Green (introduced by Stuart Mudd) De- 
partment of Bacteriologij, School of Medicine 
University of Pennsyhania, Philadelphia, Pa 
The inhibitory action of furacin on the growth of 
Escherichia colt was antagomsec^ by the amino 
acids, L arginine, l lysine, dl phenylalamne, l glu- 
tamic acid, DL isoleucine and vitamins of the B 
complex, notably thiaimn, nicotinamide, pyridox- 
ine and pantothenate Experiments with the War- 
burg respirometer show ed that the aerobic dissim- 
ilation of glucose was inhibited 45% by furacin 
In a similar fashion the anaerobic dissimilation of 
glucose and pyruvate was inhibited 35% and 70% 
respectively The glucose dehydrogenase system 
of Escherichia colt was also inhibited by furacin 
These results offer some explanation for the an- 
tagomsms exerted by nicotinamide and thiamin, 
since these vitamins arc related to the coenzymes 
involved in the dissimilation of glucose and py- 
ruvate Lipmann’s observations may indicate a 
similar relation for pantothenate in the dissimila- 
tion of pyruvate Both tryptophanase activity and 
arginine decarboxylase, enzymes containing pyri- 
doxal phosphate, were inhibited by furacin 70% 
and 45%, respectively Since enzymes containing 
pyridoxal phosphate as coenzymes are inactivated 
by carbonyl reagents, the possibilitj is suggested 
that furacin may be reduced by bacteria with the 
formation of semicarbazide 
Studies on Donovaina granulomatis I Locke- 
embryonic yolk medium for cultivation of the 
organism Koba Guo, Anna Dean Dulaney, 
Henry Packer Dtvision of Pathology and Bac- 
teriology and Preventive Medicine, University of 
Tennessee College of Medicine, Memphis One of 
the strains of Donovania granulomatis obtained 
from Dr Katherine knderson was successfully 
cultivated in Locke embryonic yolk-medium 
Equal parts of yolk and Locke solution were mixed 
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and coagulated in slant by steam A small amount of 
liquid wluch gave a neutiul leaction collected at 
the bottom of the slant Following inoculation of 
the Locke-yolk medium i\ith Donovama graniilo- 
matis from the j oik of fertile eggs sufficient Locke’s 
solution was added to almost cover the slant The 
heaviest growth of orginisms occurred in the lower 
levels of the Locke’s solution neai the slanted egg- 
material The morphologj of these organisms ap- 
peared identical to that obseived in organisms cul- 
tured in parallel series in fertile eggs Curved 
bacillary forms with bipolar granules pre- 
dominated “Safetj pin” forms resulting from 
bulging of the central portion w ere also seen E\ain- 
ination by darkfield illumination revealed a highly 
illuminated outer thin cell with markedly refrac- 
tive bipolar granules True capsules were not ob- 
swivwel Thwailditiow of hwimw sorwm to the LocLo’a 
solution produced chain forms made up of 5 to 8 
bacilli, as well as bizarre pleomorphic foims Upon 
this simple medium Donoiama granulomalta has 
been carried for 34 geneiations w ithout variation 
in morphology, and such cultures have been used 
in the preparation of antigens which gave highlj 
specific and sensitive complement fixation reac- 
tions 

Toxicity for paramecia of sera from cancerous 
and non-cancerous persons James A H vnnisoN 
and (by invitation )MachteldE SanO, Elizabeth 
Fowler, Robert H Siiellhamer and Carol 
Bocher From the Department of Biology, 

emple University, and the Temple University 
School of Medicine and Hospital The aim of this 
work was to verify' the report of Roskin (Am Rev 
Soviet Med , Dec , 1946) that the presence of can- 
cers in human beings is accompanied by the oc- 
currence of serum substances which aie toxic for 
paramecia Eighty sera (from 79 persons) in final 
dilutions of 1-20, 1-30 and 1-40 were tested with 
Paramecium aureha on the first, second, third 
and eighth days after blood collection with and 
without the addition of fresh guinea pig seiuni m 
final dilution of 1-20 Toxicity was judged by the 
number of survivors from 15 paramecia after 24 
hours in the presence of each serum dilution This 
series contained sera from 2S persons with malig- 
nant neoplastic disturbances and from 51 persons, 
including 19 hospitalized individuals, with no his- 
tory of cancer Among the 28 sera from cancerous 
persons 8 were definitely toxic for paramecia, 6 w ere 
possibly toxic and 14 were definitely non-toxic 
Among the 52 sera fiom non-cancerous persons 13 
were defimtely toxic, 10 were possibly toxic and 
29 were defimtely non-toxic The toxic fraction in 
these sera was destroyed rapidly at a temperature 
of 55 °C and slowly at 4'’C The addition of fresh 
complement to heated of cold-stored sera did not, 
with a single exception, restore or enhance toxicity 
Sixty duplicate and triplicate runs on 30 of these 


sera indicated that the determinations of toxicity 
weic quite leliablc Essentially similar results 
were obt lined when sera from 29 additonal cancer- 
ous and non cancerous persons were tested with 
scveial other species of ciliatcs It appears then 
that while human serum frequently contains frac- 
tions sharply toxic for paramecia the toxicity is 
not closely related to tlic occurrence of cancer 
Effect of environmental temperature upon sul- 
fadiazine therapy, body temperature and oxygen 
consumption in pneumococcus infection Juxge, 
J McBroom (by invitation) and & M Rosexthil 
Division of Physiology, National Institute of 
Health, Dethesda, Maryland The survival from 
type I pneumococcus infection in mice under 
sulfadiazine tiierapy is significantly influenced by 
cnviionmental temperature The optimum is in 
the neighborhooii of 26°C to3t“C , while markeefiy 
lowered therapeutic responses are observed at 
Lowered responses also appear at 37°C No 
rise 111 body temperature was found in mice during 
the course of a fatal pneumococcus septicemia 
Upon jilacing infected animals under slight stress, 
by exposing them to 1S°C , it was found that the 
oxygen consumption does not exceed levels attained 
by normal mice and under these conditions a 
progressive fall in body temperature occurs This 
indicates tlmt the full in temperature is due to 
inadequate heat production rather than excessive 
heat loss The evidence suggests that as a result 
of the infection certain mechanisms which, either 
directly or indirectly , control the metabolic proc- 
esses arc damaged to the extent that the raetabohe 
capacity of the animal is impaired The nature and 
site of this damage remains to be established 
Immunochemical estimation of albumin and 
gamma globulin in normal and pathological cere- 
brospinal fluid Eli in A K \b \t, Murrax Glus- 
MAN (by invitation) and Vesta Ivnaub (by 
invitation) Departments of Neurology and Bac 
teriology. College of Physicians and Surgeons, 
Columbia University and the Neurological Insti- 
tute of New York Vntisera to crystalline human 
sermn albumin and to purified human gamma 
globulin are prepared in rabbits and absorbed with 
heterologous antigen The antisera are calibrated 
by addition of increasing know n amounts of antigen 
to a constant volume of antiserum After one hour 
at 37 °C and 48 hours in the refrigerator, the 
precipitates are centrifuged off, washed twice in 
the cold with saline and analyzed for nitrogen 
Total N precipitated is plotted against quantity 
of antigen added The albumin and gamma globulin 
in cerebrospinal fluid is determined by adding an 
appropriate dilution of cerebrospinal fluid to the 
albumin and globulin antisera such that the total 
N precipitated will fall on the calibration curve, 
measuring the total N in the washed precipitates 
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and reading off the corresponding albumin and 
globulin Lontcnts from the curves ^.nalyscs arc 
valid only in the icgion of antibody ovccss In ten 
healthy individmils cerebrospinal iluid albumin 
vnd gamma globulin ranged from 11 to 19 and from 
1 7 to 3 8 ing per 100 ml respectively Fifteen of 
16 patients with ncurosyplulis showed marked in- 
creases in cerebrospinal lluid gamma globulin 
ranging from 5 6 to 116 mg per 100 ml The lowest 
values occurred in piticnts who liad responded 
favorably to tlicripy Eight of 14 coses of multiple 
sclerosis also show cd significant increases in gamma 
globulin ranging from 5 6 to 13 mg per 100 ml 
The inactivation of influenza virus by mercu- 
rials and reactivation by sodium thiogljcolate 
and BAL Morton Klnin (by invitation), J H 
BRiwtR (by invitation), J E PtHEz (by invita- 
tion) and Blatrici, Dvv (by invitation) Depart- 
ment of Bacteriology, School of Medicine, Um- 
lersily of Pennsylinnia, Philadelphia, Pa and 
Hynson, IFcsIcott and Diinning, Baltimore, Md The 
Lee strain of influenza B virus was inactivated 
after 5 imnutes contact at room tcniporaturc with 
1 4,000 bichloride of mercury, 1 1,000 nictaphcu, 
1 3,000 phenyl mercuric mtratc, 1 IQO mercuro 
chrome and 1 1,000 merodiccin V 1 2,000 solution 
of nierthiolato did not inactivate the virus In- 
activation w IS determined bj loss of infectivity of 
the virus for 10-14 gram Swiss mice following 
intranasal instillation Merodicem possessed some 
prophylactic activity' when instilled intranasally' 
into mice one hour bofoie the virus A polyvalent 
bacteriophage active against Staphylococcus albus 
was also inactivated by 1 10,000 bichloride of 
mercury Inactivation of the PR8 strain of in- 
fluenza A virus and the bacteriophage by the bi 
chloride of mercury could bo reversed in vitro 
by a 1 50 aqueous solution of sodium thioglycolate 
oral 300 aqueous solution of B 4L Reactivation 
of the virus was determined by mouse infectivity 
tests Reactivation of the bacteriophage was deter- 
mined by agar plaque counts 
The reactivation in vivo of influenz?i A virus by 
BAL Morton Klein (by invitation) and Enrique 
J Perez (by invitation ) (introduced by Stu irt 
jMudd) Department of Bacteriology, School of 
Medicine, University of Pennsylvania, Philadel- 
phia, Pa Influennza A virus inactivated by bi- 
chloride of mercury can be reactivated both in 
vitro and in vivo with BAL (2,3,dimercaptopro- 
panol) In the present work we have utilized the 
in VIVO reactivation technique to determine 
w hether the adsorption of influenza virus onto the 
host cells will remove it from the direct action of a 
chemical agent A 1 15,000 dilution of bichloride 
of mercury will completely inactivate influenza 
nrus, though the ability of the virus to become 
adsorbed onto cells, as determined by chick red 


cell agglutination, is but slightly affected If 0 1 
mi of a 1 200 aqueous dilution of BAL is given 
intramuscularly to 10-14 gram Swiss mice 5-15 
minutes before the intranasal instillation of bi- 
chloride of mcicury inactivated virus, the BAL 
can reactivate the virus and the mice will die of 
infection w ith influenza virus IIow ever, w hen the 
inactivated viius is given intranasally, followed in 
30 minutes by the intramuscular injection of BAL, 
no icactivation occurs Pneumococci, on the other 
hand, inactivated with bichloride of mercury and 
injected intraperitoneally into mice, can be reac- 
tivated when the BAL is given intramuscularly 
either before or after the inactivated bacteria 
The results suggest that though a chemical agent 
13 active in tnro and has a direct action on the virus, 
the adsorption of the virus onto the host cells w ill 
protect it from the action of the compound 
Effect of salt concentration on the agglutination 
of red cells by influenza virus and antibody 
Fr-incis C Low ell, M D and AI irguerite 
Blckinguavi (by invitation) Evans Memorial 
Hospital, 65 E JVewton St , Boston, Mass The 
influence of various salt concentrations in the 
presence of 5 per cent glucose, on agglutination of 
red cells by influenza A virus (PR 8) vvas studied 
Ko visible agglutination occurred in concentra- 
tions of 0 030M NaCl or less and at a concentration 
of approviniately 0 003M, union of virus and red 
cells was inhibited Virus was eluted when com- 
bination of virus and red cells was permitted to 
take place and when the electrolyte was then re- 
moved by washing in a salt free solution Concen- 
trations of salt as high as 0 5S3M failed to cause 
noticeable inhibition of agglutination of red cells 
by virus although such salt concentrations com- 
pletely inhibited agglutination of red cells by anti- 
serum For comparative purposes, agglutination of 
red cells by antibody was likewise studied with 
respect to the effect of various salt concentrations 
The results were similar to those which have been 
obtained by others and differed from those obtained 
with influenza virus in that interference with ag- 
glutination was much less marked with low and 
much more marked w ith high salt concentrations 
The effect of MG^ on the complementary and 
coagulative activities of blood serum * Frank 
AIaltaner From the Division of Laboratories and 
liesearch, Yew York Slate Department of Health, 
Albany J 0 db Almeida (by invitation) From 
The School of Medicine, Uniiersity of Sao Paulo, 
Sao Paulo, Brazil Data pi esented previously sug- 
gest that the enhancing effect of Mg++ on the hemo- 
lytic and clotting activities of serum is dependent 
on and secondary to that of Ca++ In studies of 
Mg'*^ treated complement in the quantitative com- 
plement hvation test for syphilis the enhancing 
action of jSIg++ was neutralized by the inactivated 
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human test serum The result is an increase in 
the anticomplementar^ reaction with scrum alone 
essentially proportional to the increase in hemo- 
lytic activity of the complement resulting from 
treatment with Mg++ Thus, the titer of sera o\- 
pressed as the ratio of the icaction obtained with 
serum plus antigen to that with serum alone is not 
altered by the use of treated complement 

Failure to take account of the neutralizing cITcct 
of test serum for Mg’'^ treated complement will 
lead to errors in the evaluation of titer In parallel 
tests of the accelerating effect of Mg++ on the dot- 
ting activity of complement treated with Ca"*^ 
and cephalin, inactivated human sera neutralized 
also the clotting effect of Mg'*"*' 

On the kinetics of hemoljsis by antibody and 
complement Manfred M Maaer and Charles 
C Croft (by invitation) Dept Baclcnology, 
Johns Hopkins School of Hygiene and Public 
Health Quantitative studies of the kinetics of 
immune lysis of sheep erythrocytes have yielded 
evidence indicating tliat the action of hemolytic 
antibody resembles that of an enzyme, while com- 
plement appears to play the role of a co factor 
w hich is used up in the process It is thought that 
complement may furnish the energy w’hicli enables 
antibody to perform its hemolytic function 
Reactivation of overneutralized influenza virus 
in chicken embryos A P McKee (by invitation) 
and Wm M Hale Univ of Iowa, Dept of Bac- 
teriology, Iowa City, Iowa The addition of con- 
centrated, heat-inactivated homologous virus to 
influenza virus type A (PRS), that was over- 
neutralized from 50 to 10,000 tunes demonstrated 
that the neutralized virus could be reactivated 
iais same strain of virus could be recovered from 
either convalescent or artificially actively im- 
munized mice for a longer period of time by the 
use of the concentrated, inactive virus than with- 
out it Chicken embry'os were used in all cases to 
detect the active virus The virus used to affect 
reactivation was concentrated either by adsorp- 
tion on and elution from chicken red cells or by 
evaporation after dialysis Eailier studies concern- 
ing the effect of heat (57 °C ) on the hemagglu- 
tination and antibody binding activities of the 
virus were evtended As a result of heating, the 
hemagglutination activity of both type A (PRS) 
and type B (Lee) influenza i irus was progressively 
decreased when the virus had been concentrated 
by the red cell method The hemagglutinating 
activity of type B (Lee) was not materially af- 
fected, however, if it y\as concentrated by evapora- 
tion The antibody binding activity of ty'pe A 
(PRS) virus but not type B (Lee) virus was dimin- 
ished by the same heat tieatment regardless of 
the method used to concentrate the virus 
Adaptation of poliomyelitis strains to rodents 
with a word on nomenclature Joseph L Melmck 


and Roheri Ward (by invitation) Section of 
Prcuntivc Medicine, } ale University School of 
Medicine, New Haven, Conn This report is con 
cerned with the adaptation of two additional 
strains of poliomy elitis virus to rodents the Yale 
SK strain isolated in 1938 from the stools of a non 
paraly tic poliomyelitis patient in New Haven, and 
the Ph strain, isolated in 1913 from a fatal case in 
the Middle East The latter strain was established 
111 rodents with material derived from the spinal 
cord as well as material derived from the colon 
contents of this patient Primary transfers from 
monkey's were made directly to mice and to cotton 
rats Several serial transfers were necessary to 
produce the disease regularly in rodents and to 
standardize the titration end-point The disease 
in mice is similar to that produced by Armstrong’s 
Lansing strain and is characterized by flaccid 
piralysis of one or more limbs Both strains re- 
main infectious for monkeys infected mouse as 
well as cotton rat CNS has been shown to have a 
hundred to thousandfold higher titer in monkeys 
than in rodents The disease produced in monkeys 
with the rodent adapted strain is a replica of the 
disease produced by the original parent strain 
Vftcr adaptation in rodents, immunological rela- 
tionships with the parent strains are retained 
Botli strains cross immunologically with each other, 
and with the Lansing strain, but are immunolog- 
ically distinct from two other “non-adaptable" 
strains, the 1941 North Carolina strain and the 
1945 Philippine Islands strain Although ready 
means of designating strains immunologically as 
Poliomyelitis A, B, or C are not yet available, cer- 
tain aspects concerning nomenclature and classifi 
cation will be discussed 

The production of anti-rabbit hemolysi (rabbit- 
ery throlysin) in sheep, and its value for com- 
plement fixation tests A PACKCHAMA^ Uin 
icrsity of I’cxas, School of Medicine, Galieston, 
Texas Anti-rabbit hemolysin was produced m 
sheep by' injecting the sheep intravenously and 
subcutaneously w ith washed rabbit red blood cells 
It was noted tliat the agglutination titer was much 
higher than the hemolytic titer This anti rabbit 
hemolysin, plus 5% washed rabbit cells, was used 
in complement fixation tests The results were in 
every' case identical w ith the results obtained from 
the usual hemoly'tic system, i e , jxisitive serum 
gave positive results, and negativ e serum, negative 
results Other work is in progress to increase the 
hemolytic titer of anti-rabbit hemolysin If the 
titer can be raised considerably , this new henioly - 
sin w ill be practical for complement fixation tests 
in places — such as small laboratories — w here sheep 
cannot be kept for a continuously fresh supply of 
red blood cells 

The zone of activity of antibodies as determined 
by the use of radioactive tracers David Press- 
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MVN and Geoffue\ KEtcHLE\ (introduced by 
A F Coc\.) Gates and Cicllin Laboratories of 
Clienuslru and the William G KeicUiojf Laborato- 
11 C 6 of the Biological Science, California Institute 
of Technology, Pasadena, Calif We have found 
that a method of locating the zone of activity tn 
riio of antibodies prepared against animal tissues 
IS to lodinate the antiserum nith iodine containing 
radioactive iodine in tracer concentrations and 
determine the disposition of the radioactivity We 
found that antiovalbuimn scrum can be lodinated 
a\ithout destroying its abilitj to precipitate spe- 
cifically Mith ovalbumin and tliat intibodj thus 
specifically precipitated contains iodine tnti-rat 
kidney serum prepared according to the method 
of Smadel and sinularlj lodinvtcd, upon inocula- 
tion into rats, localized lu the kidiiej , while lodi- 
nated antiovalbuimn serum or normal scrum show ed 
no such localization This demonstrates tliat the 
zone of activitj of the antikidncj serum is the 
kidney 

Parallel use of the “direct” and “indirect” 
complement-fixation tests Chhistine E Rice 
Diiision of Animal Pathology, Science Service, 
Dominion Dcparlmcnl of Agricultuic, Animal Dis- 
eases Research Institute, Hull, Quebec, Canada 
The wider application of complement-fixation m 
serologic surveys of avian and mammalmn popula- 
tions has been hindred by the fact that convales- 
cent sera of certain species fail to exhibit comple- 
ment-fixation with homologous antigen although 
the presence of antibody can be detected bj other 
methods Non complement-fixing sera of some of 
these species however displaj inhibitive properties 
when mixed in suitable proportions w ith convales- 
cent sera from another species w hich fix comple- 
ment with the same antigen Methods of titrating 
the degree of inhibitive activity in such sera have 
been developed which furnish titers in relatively 
good aggrement with those deternuned by other 
serologic methods This method lias for convenience 
been termed the “indirect” complement-fixation 
test to distingmsh it from the usual or “direct” 
complement fixation test The results obtained by 
using the two methods in parallel in a number of 
bacterial and viral systems will be considered 

Further studies on the production in vitro from 
bacteria of substances resembling “natural” 
agglutinins and precipitins Enw ard C Rosenow 
From the Rare Metals Institute of the California 
Institute of Technology, Pasadena, California, and 
the Longview Hospital, Cincinnati, Ohio Suspen- 
sions, extracts and filtrates of xarjing strength of 
different species of bacteria in isotonic NaCl 
solution were subjected to xarjing degrees of heat 
and varying concentrations of different oxidizing 
agents m the acid, neutral and alkaline range of 
pH The effects of removal of polj saccharides on 
agglutinin and precipitin production, of filtering. 


dulyzingand distilling on boding and of adsorption 
with homologous and heterologous bacteria and of 
adsorbing agents and of eluting of adsorbed anti- 
body were deternuned by methods usually em- 
ploj ed Specific types of streptococci w ere isolated 
in studies of various diseases from the cnd-point of 
grow th in serial dilution cultures of dextrose brain 
bioth and their specificity was maintained in dense 
suspensions of glycerol two parts and saturated 
NaCl solution one part Agglutinin and precipitin 
titers of solutions of artificial antibody against 
suspensions and extracts of the respective bacteria 
were determined at 48°C for 18 hours Specific 
agglutinins and precipitins w ere produced usually 
in very high titer in the acid range of pH from pneu- 
mococci and streptococci, from staphylococcus 
aureus, E coli, B inucosus.andB subtihs roughly 
proportional to the polysaccharide, to the density 
of suspensions, extracts and filtrates, to the tem- 
perature and to the concentration or activity of 
the oxidizing agent Of the oxidizing agents used, 
Oa under 2,000 lbs pressure, hydrogen peroxide, 
sodium perborate, calcium dioxide, manganese di- 
oxide, potassium chlorate and permanganate, hy- 
drogen peroxide proved best Thermal agglutinins 
proved filtrablc, dialyzable, and distillable, but 
after conjugation onto globulin they w ere no longer 
dialyzable or distillable and specific titer increased 
A poliomyelitis-like agent in hamsters inocu- 
lated with Lansing virus F K Sxnders (intro- 
duced by Joseph E Smadel) Department of 
Virus and Rickettsial Diseases, Army Medical 
Department Research and Graduate School, Army 
Medical Center, Washington 13, D C la attempts 
to obtain concentrations of Lansing poliomyelitis 
virus greater than those in infected mouse brain, 
intracerebral passages were made in adult (40-60 
grams) or in suckling (5-8 grams) hamsters The 
virus w as earned for 24 serial passages in the brains 
of adult hamsters The titer of the imtial virus, 
315th mouse passage, was 10"’ and the average titer 
during the 24 passages in adults was 10"’ Virus 
from the 10th and 19th passages in adult hamsters 
(A line) were transferred to suckling hamsters 
(S-1 and S 2 lines) In both instances the titer 
promptly rose to about 10"® and remained at this 
level during serial passage in infants Neutraliza- 
tion tests revealed that all three agents (A, S-1, 
S 2) were identical and cross immunity tests with 
A and S 1 corroborated this The agent multiplies 
more readily in infant than adult hamsters The 
exact identity of the hamster virus is uncertain 
Anti-Lansing monkey sera gave inconsistent re- 
sults in neutralization tests with the A and S-1 
viruses jMoreover, the hamster viruses w ere unaf- 
fected by four separate pools of normal human sera 
all of w hich neutralized the Lansing mouse strain 
Both A and S-1 viruses were neutralized slightly 
by antisera against GD VII mouse encephalomye 
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litis, the meaa neutialization index in five tests 
was 40 with liamstei virus and 290 with GD Vll 
It appears not impossible that our hamster virus 
represents a poliomyclitis-hkc agent of hamsters 
However, no such agent was encounteicd in l8 
consecutive intracerebral passages in hamstcis of 
Fort Bragg fevei noi was the virus recovered from 
the feces of normal adult hamsters The need for 
criteria for differentiating various rodent strains 
of poliomyelitis and poliomyolitis-like viruses is 
evident 

The relation of tr)ptophane utilization to the 
mechanism of resistance to sulfonamides M G 
Sevag and Edivard Steers (introduced by M 
G Sevag) Depaitmenl of Baclenologp, School of 
Medicine, University of Pennsylvania, Philadel- 
phia, Pa Five different purs of susceptible and 
correspouding resistant strains of SLaphtjlocaccus 
aureus were studied by determining (1) The 
tryptophane content of the cells, and (2) the 
amount of tryptophane consumed during growth 
The grow'th of the susceptible organisms is 
markedly inhibited b> sulfathiazolc, wlicther or 
not the medium contains added tryptophane In 
contrast the resistant organisms show no inhibition 
of grow'th by sulfathiazole in these media \dtled 
tiyptophane, in the absence of sulfithiazole, la 
utilized by susceptible and resistant cells whether 
or not glucose is picsent Vdded tryptophane, in 
the presence of sulfathi izolc, is not utilized b> 
the susceptible but is utilized by the resist uit 
cells Glucose counteracts to some degree tin** 
failure of the susceptible cells to utilize iddcd 
tryptophane in the presence of sulfathiazole Tho 
tryptophane content of those susceptible celD 
w'hich do grow in the presence of sulfathiazole in- 
dicates that the susceptible cells are capable of 
synthesizing tryptoplianc The utilization of the 
synthesized or added tryptophane for grow th of the 
susceptible cells is blocked by sulfathiazole, but 
the utilization of the added or synthesized tiypto- 
phane in the resistant cells is not blocked by sul- 
fathiazole In the absence of added tryptophane 
glucose does not aid in the utilization of sy iithe 
sized tryptophane by the susceptible cells The 
utilization of tryptophane and glucose simulta- 
neously IS concomitant with the decrease in the 
inhibition of grow th by sulfathiazole The principal 
difference between the susceptible and icsislant 
strains with respect to tryptophane resolves itself 
into the failuie or ability' to utilize the added or 
synthesized tryptophane in the presence of sulfa- 
thiazole 

Studies on pneumococcal enzymes involved m 
resistance to drugs jM G Sevag and Joseph S 
Gots (introduced by IM G Sevag) Depaitmenl 
of Bacteriology, School of Medicine, Uniieisity of 
Pennsylvania, Philadelphia 4> Ba Individual 


strains of three types of Pneumococcus (I, II and 
III) were made resistant respectively to sulfon 
amides, acnllavine, atabnne, optochin and pro 
pamidine Susceptible iiid resistant forms in the 
mueoid phase were investigated for their dehy 
drogenase activity (Thunberg techniciue) in the 
presence of glucose, hexose-diphosphate, glycerol, 
1 letate and ethyl ilcohol In general, the resistant 
strains show a definite decrease in dehydrogenase 
activity in one or more of these substrates \n 
inalysis of the role of riboflavin metabolism in the 
resistance and action of these drugs revealed the 
following general findings 1) With the exception 
of the sulfonamides, all the drugs inhibit meth} lene 
blue reduction by the susceptible organisms in the 
presence of glucose 2) The strains resistant to 
growth inhibition ire ilso resistant to the inhibi 
tiQii of the glucose dehydeogenaae aeUvity by Uw 
respective drugs 3) The inhibition of methylene 
blue reduction by itabnnc, acnflavine and propa 
mulinc IS eounterieted by riboflavin but not by 
nieotinamide ind thumine However, the inhibi 
tioii by optochin is not counteracted by riboflavin 
1) Resistant striins showing a marked decrease in 
delndrogemse letivity show a marked acceleration 
of thisaelivitv in tho jiresencc of added riboflavin 
but not in the prisence of nicotinamide and thia 
nunc These findings iiulic ite a correlation between 
flavoprotein metibolisin and resistance to acn- 
flavine, itabrine iml propamidine Experiments 
re! iting sulfoieimuieo mil optochin to flavoprotein 
metabolism ire suggeotive but as vet insufficient 
Immunological studies of cholera filtrates E 
Singer, & II n and fe H Ho v (introduced by 
Dr Coev) from tin. Central Bacteriological Lab 
oratory, tSlationul lu'.titute of Health, \anhng, 
China The uithors eonhriu Burnct’o finding of a 
substance m cholen hltrites (beef broth contain 
ing 1% igar) [losscsbing i destructive specific 
action against tin epithelium of the guinea pig 
ileum Thev find it i isilv heat libile (50C for 30 
nun ) susceptible to icid re ictioii (pH 5 0 to 6 1 for 
24hrs ) mdtoageing (7 to 20 day sat room tempera 
ture, ind to 0 3 per cent forneildehyde) It i3 
antigenic, calling forth specifieallv neutralizing 
antibodies in injected riobits and ilso in human 
subjects who hive been v iccinatcd with cholera 
vaccines It is not piesent in autolvs,ites of the 
v'lbnos, nevertheless, it is a somatic uitigon, since 
the injection ol heat killed washed vibrios stimu- 
lates neutralizing antibodies The authois, refer- 
iing to Burnet’s statement tliat the factor is a 
iiiucin-sphtting enzyme recall that otliei demon- 
strably toxic substmees have enzy'inatic proper- 
ties They also point out the circumstance that the 
specifically destructive somatic antigen of cholera 
presents the properties of an exotoxin lathcr than 
the usual somatic antigens 
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FEDERATION PROGRAM 
Thirty-Second Annual Meeting 
JOINT SESSION OF THE FEDERATION 

Tuesday, March 16, t 30 p m 
Ballhoom, Convcntion Hall 


Maurice H Scevers, Pi cstdiny 

1 Paul R Cannon, Department of Pathology, Unnersity of Chicago, Chicago, Ilhnoia 
Tissue Protein Synthesis 

2 Louis S Goodman, Department of Pharmacology, Unnersity of Utah, School of Medicine, Salt Lah 

City, Utah 

Pharmacological and Physiological Aspects of Adicncrgic Blockade, with Spcci il Reference to Diben 
amine 

3 C A 'Elvehjem, Department of Biochemistry, University of ]\ isconsin, Madison, Wisconsin 
The Nutritional Significance of the Intestinal Flora 

4 Robert F Pitts, Department of Physiology, Syracuse Unnersity, College of Medicine, Syracuse, Aew 

York 

The Renal Excretion of Vcid 

MOTION PICTURES 

Thursday, March 18, 8 00 p in 
Room C, CoNvrNTiON ILvll 

1 H M Sweenej and Biophjsics Branch Personnel, Icro Medical Laby , Air Material Command, 
Wright Field, Dayton, Ohio 

Principles of piotection against the cfTects of ntgatne “G” 

^2 E H Wood, G E Montgomery, Jr (by invitation) and J E Gcraci {by imitation). Section on Physiol 
ogy of the Mayo Clinic and 1< oundalion, RochesUr, Minnesota 
A technique for obtaining multiple arteri il blood samples ipplied to the study of cyanosis in man 

3 J R Whittier (introduced by F A Mcttlei), Department of \ eurology, Columbia Unnersity, College 

of Physicians and Surgeons 
Rhesus hyperkinesia by subthalamic lesion 

4 G H Algire and F Y Legallais (by invitation) , National Cancer Institute, National Institute of 

Health, United States Public Health Service, Bclhcsda, Md 
The transparent chamber technique in the mouse in the study of tumor histophy siology 


FEDERATION “MIXER” 

Wednesday, March 17, 9 00 p in 
Akena, Convention Hale 

Refreshments Dancing 

Admission by Registration Badge 
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THE AMERICAN PHYSIOLOGICAL SOCIETY 

FlPl\-SL,VEinH i^NNUAL McLilNG 


PHYSIOLOGY A 
Tuesday, ^farcfi iO, 0 a in 
BvimooM, CowbNiioN Haia. 


Renal Hcnvodjnamics 

1 Francois C Reubi (by iniilalion), Henry A 

Schroeder, and Arnold H Williams (by 
mvtlalwn), Deparlincnt of Internal Medicine 
and the Oscar Johnson Institute, Washington 
University School of Medicine, and Barnes 
Hospital, St Louis 

\rc there artcrio veiioub shunts in the kidiiej ? 

2 J H Cort (by invitation) and Donald H 

Barron, Laboratory of Physiology, Yale 
Uniicrsity School of Medicine 
Neural control of the renal shunt 

3 Domingo M Gomez (introduced by II W 

Snuth), New lorh Unncrsily College of 
Medicine 

Calculation of elTtctivc afferent and efferent 
renal resistance 

4 Alfred A Bolomey, Ernest F Breed, Alexander 

Michie, Katherine Michie and Henri D 
Lawson (introduced by H W Smith), New 
York UmicTsily College of Medicine 
Renal fraction in normal subjects and in sub 
jects iMth essential hjpertensioii 

5 Woodrow Batten (by invitation), Ben C Ogle 

(by invitation) , Carlos Rapela (by imitation) 
J Roy Hege, Jr , J Maxwell Little and 
Harold D Green, Department of Physiology 
and Pharmacology, Bowman Gray School of 
Medicine of Wake Forest College, ll inslon 
Salem 

Relationship between arterial pressure and 
renal blood flow 

6 P J Halso (by invitation) , A. P Crosley, Jr 

(by invitation) and R W Clarke, Medical 
Department Field Research Laboratory, Fori 
Knox 

Effects of the cold pressor test on glomerular 
filtration and effective renal plasma flow 

7 S Baez (by invitation) , \ Mazur and Ephraim 

Shorr, Department of Medicine, Cornell Uni- 
versity Medical College and New York Hos 
pilal 

Hepato renal factors in circulatory homeo- 
stasis XX Antidiuretic action of liver 
VDM concentrates 


8 H L White and Dons Rolf (by invitation) 

Department of Physiology, Washington Uni- 
tersiiy School of Medicine, St Louis 
Effects of exercise on renal circulation 

9 J P Kriss, P H Fulcher and M L Goldman 

(introduced by II V Schroeder) Department 
of Internal Medicine, Washington University 
School of Medicine, St Louis 
Influence of unilateral adrenalectomy and 
syiiipathectomy on honiolateral renal func- 
tion 

10 David M French, Pedro A Molano and Walter 

M Booker, Deparlmenl of Pharmacology, 
Howard University School of Medicine, 
Washington 

Renal function relited to increased intra 
abdominal pressure in anesthetized and 
unancsthetized dogs 

11 Kendrick Hare, Luise Ungewitter (by invita- 

tion), Henry L Barnett (by invitation), 
and Helen McNamara (by invitation). New 
York Hospital and the Departments of Pedi- 
atrics and Inatomy, Cornell University 
Medical College 

Observations on the structure and function of 
the glomerulus in preniaturo and full-term 
infants 

12 W G Kubicek,R B Harvey and F J Kottke, 

University of Minnesota 
The adrenalin sensitivity of the denervated dog 

kldllCJ 

PHYSIOLOGY B 
Tuesday, March 16, 9 00 a m 
Room 20, Convemioa Hall 

Spinal Cord 

1 L D Carlson and A W Martin (with design in 

electronics byHS Bark), Dept of Physiol- 
ogy and Biophysics, School of Medicine, 
Uniiersity of W'ashington 
A method for studying reflex activity under 
varying conditions 

2 Jeane Siskel Frey (by invitation) and Robert 

Gesell, Physiology Laboratory, University 
of Michigan 

A comparative study of the effects of several 
anticholinesterases on central nervous in- 
tegration 

3 A van Harreveld and George A Feigen (by 

invitation), California Institute of Tech 
nology, Pasadena 
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The elTect of niLoiinc on spiinl synaptie 
conduction 

4 David P C Lloyd and A K McIntyre {by 

inviUilion) , Lahoi atones of The Rockefeller 
InsLiLule foi Medical Reseat ch, New York 
Potentials of doisal loots and related phe- 
nomena 

5 A K McIntyre {bi/ inuUalion) and David 

P C Lloyd, Lahoi atones of The Rockifdlcr 
Institute for Medical Research, Ycio Yotk 
Spinil projection of hind limb iffeieiit liheis 

6 Chandler McC Brooks, J C Eccles {by invi 

talion) and J L Malcolm {by invitation), 
Depts of Physiology, Unncrsily of Otago, 
Dunedin, N Z , and the Johns Hopkins 
Uniieisity 

Responses of inhibited inotoneiiioiies 

7 J E Markee and Maude Williams {by invilu- 

lion), Dept of \.naloiny, Duke ( niversilij 
School of Medicine and Division of Physiol 
ogy, Women's College of the Uniiersity of 
North Catolina, Giccnsboio 
The separile (oiitiution of funetionil iieis 
in limb muscles during ielle\ u itlidr iii il and 
ciossed extension 

8 Edward H Lambert, Luis O Mcdcros {by 

invitation) and Mavis P Kelsey {by iniita 
lion), Seelions on Physiology and Medicine, 
Mayo Clinic and Mayo I' oundation 
A study of the inkle joik in my \cdenu 

9 Jerome Y Lettvin {iiitioduccd by \V b Me 

Culloth), Dept of Psychiatuj, L'nivcisity of 
Illinois 

The path of suppicssion in the siiiiiil grey 
matter 

10 Irvin M Korr and Marlin J Goldstein {by 

invitation) Still Memorial Research 'It list, 
Kirksville, Mo 

Derniatomil autonomie activity in lelition to 
segmental inotoi lellex thicshold 

11 R D Teasdall {by invitation), and G 1\ 

Stavraky, Dept of Physiology, I'acitlly of 
Medicine, I nuersilij of Western Ontaiio, 
London, Canada 

Response of dcalTerented neurones of siiin d 
coid to impulses ic idling them fioiii higher 
levels of central nervous system 

PHYSIOLOGY C 

Tuesday, March 16, 9 00 a ni 
Room 21, CoN\eNnoN II\ll 


Heart Electrophysiology 

1 Jane Sands Robb, Depat tincnt of Phat macol- 
ogy, Syracuse University College of Medicine 
Inconsistencies betyseeii expeiimciitil and 
theoretic vl clectiocaidiogiaphy 


2 W Kaufman {by invitation), H M ChernolT 

{by invitation) and L H Nahum, Laboratory 
of Physiology, Yale University School of 
Medicine 

V method of detei mining the spread of excita 
lion in the vcntrieles of the dog’s heart 

3 L H Nahum, H M Chernoff {by invitation) 

and W Kaufman {by invitation). Laboratory 
of Physiology, Yale Umicrsity School of 
Mcdieinc 

The n iture of unipolir limb le ids in the clog 
I H M ChernolT {by invitation), W Kaufman 
{by invitation) and L H Nahum, Laboratory 
of Physiology, } ale bnucrsily School of 
Medicine 

Derivation of leads I iml III in the dog from 
inalysis of unipolar limb leads 
5 L F Nims, B Kartin {by iniitalion), H M 
Chernoff {by invitation) and L H Nahum, 
Laboratory of Physiology, Yale Uniicrsity 
School of Medicine 

lleirt temiieriture ind its rel ition to the 
P-M ivc 

b Grace E Wertenberger and Roberta Hafkes 
bring. Depot tment of Physiology, Woman’s 
Medical College of Pcnnsyhania 
The cITec t of seium hypersensitivity reactions 
upon the eleetrocardiogram 

7 Alfred Lcimdorfer, Depot tment of Psychiatry, 

L niicrsity of Illinois 

Ihe elTeet of intraycnoiis soduini eyaiiicle on 
the clcetroc ircliogram 

8 Bruno Kisch, Fran^ M Groedel (6)/ uuufatioii) 

and Paul R Borchardt {by imitation), 
liiologieal Laboratory, I'ordham Unnersity 
DilTerenecs in exoe ircli il and cndoearclial 
clcelrogrims of ribbit, dog and calf 

9 William G Turman {by ineitation) and Jane 

Sands Robb, Department of Pharmacology, 
Syracuse Unnersity College of Medicine 
Experiment il V-V block, method and clis 
eussion 

iO Joseph H Cast and Harold L Dobson {intro 
duced by Mien D Keller), Department of 
Biochemistry, Baylor Unneisity College of 
Medicine, Houston 

Compiiisoii of the elTect of some stcioids ou 
the hcirts of rats uith choline deficiency 

PHISIOLOGY D 

Tuesday, March 16, 9 00 a in 
Room 22, CoNyixiiOix Ilyre 

Industrial Physiology 

1 William V Whitehorn, Depat tment of Physiol 
ogy, Ohio Slate University 
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Circulator j rcaponses to exposuio to barometric 
pressure of 30 mm Hg 

2 C R Spealman, E W Bi\b> {by tnmUilion), 

J LaRue \S'ile> {by invUation), Michael 
Newton {by inviUitioii) and H C Qazett, 
Dcparimcnl of Physiology, Uiuieisily of 
Pciinsylianta 

Perform luce iii warm cnvironiiieiits following 
hemorrhage, albumm infusion, bed rest and 
exposure to cold 

3 Henry Longstreet Tajlor, Austin Hcnschel, 

Josef Brozek and Ancel Kejs, Laboiaioryof 
Physiological Hygiene, UniieisUy of Min- 
nesota 

The behavior of certain cluiractciistics related 
to oxliiuhting work during recovery from 
semi starvation 

I John Haldi and Winfrey Wynn {by umtalion), 

Dcparimcnl of Physiology, Emory Uni- 
icrsity, Ga 

Industiial efhciencj as affected by various 
kinds of foods consumed during the mid 
morning ind mid afteinoon lest peiiods 

5 Austin Henschel, Henry Longstreet Taylor 

and Ancel Keys, Laboratory of Physiological 
Hygiene, Unuersity of Minnesota 
The effect of calorie level of refecding on the 
recovery of woik capacity following seim 
starv ation 

6 Carleton B Chapman {by invitaiion), Austin 

Henschel, John Minckler and Ancel Keys, 
Laboratory of Physiological Hygiene, [ in 
versily of Minnesota 

Effect of exercise on renal plasma How 

7 Albert A Pollack and Earl H Wood, Section on 

Physiology, Mayo Clinic, Mayo P oiindaCion 
Venous pressure in the human leg during exer- 
cise and in various positions 
SAT Miller, Jr , Laboratory of Ipplicd 
Physiology, Lnncrsily of Horth Caiolina 
The influence of oxygen administration on the 
cardiovasculai i espouse to exercise 
9 Peter V Karpovich and Nathan Millman 
{by invitation) , Deparlincnt of Physiology, 
Springfield College, Springfield, Mass 
Seismography applied to the study of track 
running 

10 W W Tuttle, Marjorie Wilson {by ttivilalwn) 
and Kate Daum {by invitation) , Departments 
of Physiology and Nutrition, State L nnersity 
of Iowa 

The effect of low thiamine intake on the leac 
tion time of women 

II JohnE Peters (6y inuitation) and W Horsley 

Gantt, Pavlovian Laboiatory of the Phipps 
Psychiatric Clinic, Johns Hopkins Hospital 
Effect of gi ided degrees of muscular tension on 
human heart i vte 


PHYSIOLOGY E 
2 uesday, March 16, 9 00 a in 
Room 17, Conm xtion Hail 


Respiration 

1 D Sans {by invitation) , E A Reed {by ziivita 

iion),3 C Scott, Department of Physiology , 
Hahnemann Medical College, Philadelphia 
Observations on the thoracic wall respiratoiy 
letlcx 

2 M G Larrabcc and Robert Hodes, Tohnson 

Foundation, Dniieistly of Peiinsyhanta 
Cyclic changes in the respiiatory center 

3 Herbert L Borison {by invitation), George 

Clark and S C Wang, Department of 
Physiology, College of Physicians and 
Surgeons, Columbia U micisily 
Localization of certain spasmodic lespiratory 
responses in the medulla oblongata of the 
cat 

4 P O Chatlield and S Mead {intioduced by 

E M Landis), DcpartmciU of Physiology, 
Hanard Medical School 
The role of the vagi in the crossed phrenic 
phenomenon 

5 Joseph N Spencer {by imitation), William 

B Draper, Thomas M Parry {by invitation) 
and Richard W Whitehead, Department of 
Physiology and Pharmacology, Lniiersilij 
of Colorado Medical Center 
Studies on diffusion respiration V The hemo 
globin oxy gen pump 

6 Hermann Rahn and Arthur B Otis, Depait- 

inent of Physiology, Lnucisity of Rochester 
School of Medicine and Dentistry 
Man’s respiratoiy iisponse during acclimatiza- 
tion to high altitude 

7 J E Geraci (by iiiuitatioa), George E Mont- 

gomery, Jr {by innlation) and Earl H 
Wood, Section on Physiology of the Mayo 
Clinic and Foundation 

Studies of arterial oxy gen saturation in patients 
with suspected arterial hypoxemia, with use 
of a modified oximeter 

S Morton Galdston and Seymour A Horwitz 
(introduced by J hlurray Steele) , Department 
of Medicine, Sew York L nnersity College of 
Medicine and Rescaich Seriice, Ihiid {New 
1 ork Univeisitij) Medical Division, Cold- 
water Memorial Hospital 
Exchange of carbon dioxide and oxygen in the 
nasopharyngeal part of the lespiiatory^ dead 
space 

9 Ward S Fowler {intioduced by Julius H 
Coniroe, Jr ), Department of Physiology and 
Pharmacology, Giadiiate School of Medicine, 
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University of Pennsylvania 
Respiratory dead space 

10 F N Craig, Jane Stubbs {by invitation) and 

F N Marzulli {by invitation), Physiology 
Section, Medical Division, Army Chemical 
Centei , Md 

Analysis of combined eflects of exercise and 
carbon dioxide inhalation on pulmonary 
ventilation in man 

11 Donald H Barron, Laboratory of Physiology, 

Yale University School of Medicine 
COo content of maternal and fetal sheep blood 

PHYSIOLOGY F 

Tuesday, March 16, 9 00 a m 

Room IS, Convlntion Hall 

Reproduction 

1 Arthur A Co\, {introduced by 11 R Overman), 

Department of Physiology, University of 
Tennessee College of Medicine 
Observations on the oxi'tocic property of 
human blood 

2 Annette LaBelle {by invitation) and Richard 

Tislow, Biological Research Laboratories, 
Schering Coi potation, Bloomfield, N J 
Effect of lactogenic hormone on estiogen re- 
sponse of iimnature rats 

3 Hubert R Catchpolo, Department of Pathology, 

University of Illinois College of Medicine 
Cell fractionation and gonadotrophin assays 
of anterior pituitary glands 

4 M X Zarrow {by invitation) and W T Salter, 

Laboratoiies of Phai macology and Toxi- 
cology, Yale University School of Medicine 
Comparison of biological and chemical evalua- 
tions of sex hormone balance (Pharmacol ) 

5 F D Humm {by invitation) and W T Salter, 

Laboratoiies of Pharmacology and Toxi- 
cology, Yale University School of Medicine 
Chemical studies of sex steroid balance in 
human subjects 

6 George Clark, Department of Anatomy, Chi- 

cago Medical School, and YeiKts Laboialories 
of Pinnate Biology, Orange Path, Fla 
The lack of effect of estrogen on the sex skin of 
the infant male chimpanzep 

7 Jose Gongora {by invitation) and Charles D 

Kochakian, Department of Physiology and 
Vital Economics, Univeisily of Rochester 
The in vitio metabolism of testosterone to 
androstenedione 3, 17 and cis-testosterone 
by rabbit liver homogenate 

8 James H Leathern, Bureau of Biological 

Reseaich, Rutgers Univcisity 
High piotein diets and testosterone piopionate 
as related to plasma and livei proteins in 
rats 


9 Boris B Rubenstein, Department o/J/etaiohsm 

Endocrinology Research, Michael Reese Has 
pital, Chicago 

Vitamin E diniinislics the vasomotor symptoms 
of menopause 

10 S R M Reynolds, L M Heilman {by invita 

lion) and P Bruns {by invitation), Carnegie 
Instiliilion of Washington, Department of 
Embryology, and Department of Obstetrics, 
lohns Hopkins University School of Medicine 
Uterine contractions effective in dilating the 
human cervix, recorded by the multichannel 
strain gage tokodynamometer 

11 David I Macht, Division of Pharmacology, 

Sinai Hospital, Baltimore 
Coneermng the nature of menstrual jKnson 

12 Landrum B Shellies and Zacharias Dische 

{by invitation), Depts of Obstetrics and 
Gynecology, Anatomy and Biochemistry, 
College of Physicians and Surgeons, Colum 
bia Uniicrsity 

The composition of polysaccharides of human 
cervical mueus 

13 W A Selle and Otis B Miller {by invitation), 

Deph of Physiology and Dermatology, Uni 
icrsity of Texas Medical School, Gaheston 
hetal gastrie secretion of rudioiodine applied 
preeutancouslv to pregnint animals 

JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1 30 p m 
Bviiuoom, CosvLxriox Hvll 
Piogram on page 314 


PHYSIOLOGY BUSINESS MEETING 
Tuesday, March 16, 4 16 p m 
Room 20, Convlntion Hall 


PHYSIOLOGY A 
11 tdnesday, Maich 17, 9 00 a m 
BviLnooM, Convlntion Hvll 


Axone and Synapse 

1 Domingo Ampil {by invitation) and Harry 
Grundfest, Dept of Neurology, College of 
Physicians and Surgeons, Columbia Univer- 
sity 

Relation between synaptic delays and charac 
teristics of preganglionic volleys initiating 
lesponses in cat autonomic ganglia 
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2 Harry Grundfest and Domingo Ampil (b)j 

inviiaiion), Dept of Neurology, College of 
Pliysidians and Surgeons, Columbta Unt- 
vcrsity 

Preganglionic B fibers to the inferior mesenteric 
ganglion of the cat 

3 Abraham M Shanes, Depl of Physiology and 

Biophysics, Georgetown University School 
of Medicine, Washington, Marine Biological 
Laboratory, Woods Hole, Mass , and Bermuda 
Biological Station 

hledium concentration in relation to the Mater 
content and electrical properties of nerves 

4 Gordon M Schoepfle, Dept of Physiology, 

Washington University School of Medicine, 
St Louts 

Nerve excitation as a function of membrane 
voltage 

5 D W Bronk, F Brink and M G Larrabee, 

Johnson Foundation, University of Pcnnsyl- 
lania 

The sequence of functional changes m a neurone 
during narcosis and anoxia 

6 J M Posternak {by invitation) and M G 

Larrabee, Johnson Foundation, University 
of Pennsjjhania 

Action of narcotics on synapses compared to 
action on axons in sj mpathetic ganglia 

7 Robert Hodes, Dept of Physical Medicine, 

Graduate School of Medicine, and the Eldridge 
Reeves Johnson Foundation, University of 
Pennsylvania 

Conduction velocity of skeleto motor nerve 
fibers to partiallj paralyzed muscles in 
human poliomj elitis 

S H K Hartline, Johnson Researeh Foundation, 
Uniiersity of Pennsylvania 
Retinal action potentials of photoreceptor cells 
and the discharge of nerve impulses in their 
axones 

9 Francis O Schmitt and Eduardo De Robertis 
{by invitation). Biology Department, Massa- 
chusetts Institute of Technology 
Electron microscope observations of nerve 
structure 

10 Rita Guttman, Brooklyn College 

Resistance characteristics of rectifier element 
in single nerve fibers 

PHYSIOLOGY B 

Wednesday, March 17, 9 00 a m 

Room 20, Convention Hall 

Joint Session m ith The American Society for 
Experimental Pathology 

See Pathology Program for titles 


PHYSIOLOGY C 
11 ednesday, March 17, 9 00 a nt 
Room 21, Comention Hall 


Temperature Regulation 

1 Leon Eisenberg {by invitation) and H C 

Bazett, Physiology Department, University 
of Pennsylvania 

Further observations on intravascular tempera- 
ture in man 

2 N Kleitman, A Ramsaroop {by invitation), 

and T Engelmann {byi nvitation). Dept of 
Physiology, University of Chicago 
Variations in skin temperatures of the feet 
and hands and the onset of sleep 

3 Michael N ew ton {in traduced by H C Bazett), 

Dept of Physiology, Medical School, Uni- 
versity of Pennsylvania 
Electrocardiographic changes on tilting 

4 E S Fetcher, S I Rapaport {by invitation) 

and John F Hall (by invitation) , Aero Medi- 
cal Laboratory, Wright Field 
The phj siological basis for the internal ventila- 
tion of clothing 

SSI Rapaport {by invitation), E S Fetcher 
and John F Hall (by invitation). The Aero 
Medical Labotalory, Wright Field 
Physiological protection of the extremities from 
severe cold 

6 L Love (by mutation) and H C Bazett, 

Dept of Physiology, University of Pennsyl- 
lania 

Heat loss and blood flow in the feet 

7 Adelbert Ames, HI {by invitation), Richard 

S Griffith {by invitation), David A Gold- 
thvvait {by invitation), Martin B Macht 
{by iniitation), and H S Belding, The 
Quartermastei Corps, Climatic Research 
Laboratory, Lawrence, Mass 
A study of various methods of ren arming men 
aftei exposure to extreme cold 

5 E F Adolph, Dept of Physiology, Uniiersity 

of Rochester 

Lethality of cold inmiersion in rats 
9 Mortimer E Bader, Martin B Macht and 
Elizabeth L Pillion (introduced by H S 
Belding), The Quartermaster Corps, Climatic 
Research Laboratory, Lawrence, Mass 
Peripheral vascular effects produced by local- 
ized Marnung of various skin areas 
10 Martin B Macht, Mortimer E Bader and 
Elizabeth L Pillion {introduced 6i/ H S 
Belding), The Quartermaster Corps, Climatic 
Research Laboratory, Lawrence, Mass 



320 


FEDERATION PROCEEDINGS 


The effect of acetjl-bcti-methyl-cholinc on 
blood flow through the hand at low tempera- 
tures 

11 John R Brobeck, Laby of Physiology, Yale 
TJniv School of Medicine 
Food intake as a mechinism of temperature 
regulation m rats 

PHYSIOLOGY D 

Wednesday, Mai eh 17, 0 00 a m 
Room 22, Convention Hall 


Respiration 

1 R W Whitehead, D L G Beshore {by invita- 

tion), W B Draper, Joseph N Spencer 
{by invitation) and Thomas M Perry {by 
invitation) , Dept of Physiology and Pharma- 
cology, University of Colorado Medical Center 
Studies on diffusion respiration VI Changes 
in kidney function in dogs 

2 Marshall Brucer {by invitation) and H G 

Swann, Dept of Physiology, University of 
Texas Medical School 

A method of assajing the efflcacv of resuscitat- 
ing procedures 

3 H G Swann and Marshall Brucer {by invita- 

tion), Dept of Physiology, University of 
Texas Medical School 
The recovery period after resuscitation 

4 A Sokalchuk (6(/ invitation), D Ellis (&y invi- 

tation), and E M Greisheimer, Dept of 
Physiology, Temple Uniiersily School of 
Medicine 

Pulmonary function as affected bj' operatne 
positions 

5 Nello Pace, Enrique Strajman {by invitation), 

and Elaine Walker {by mutation). Division 
of Medical Physics, University of California 
Influence of age on carbon monoxide desatura- 
tion in man 

6 A Hemingwaj, E B Brown, G S Campbell, 

F Gollan and J O Elam, Dept of 
Physiology, University of Minnesota 
Chronic hyperventilation in normal human 
subjects 

7 Arthur B Otis, Mitzi Suskind {by invitation) 

and Hermann Rahn, Dept of Physiology, 
University of Rochester School of Medicine 
and Dentistry 

Effect of pressure breathing and posture upon 
the respiratory gas exchange and heart rate 

8 Ralph W Stacy (&7/ invitation). Jack A Hunter 

{by invitation) and F A Hitchcock, The 
Laboratory of Aviation Physiology, Ohio 
State University 

A mass spectrometer for the rapid, continuous 
analysis of respiratory gases 


9 A C Barger {by invitation) , G S Richardson 
{by invitation), and E M Landis, Dept 
of Physiology, Harvard Medical School 
A Geiger-Miiller counter system for tracer 
studies of gas exchanges in man 

10 E H Wood, J E Geraci {by invitation) and 

D L Groom {by invitation). Section on 
Physiology of the Mayo Clinic and Founda 
lion 

Photoelectric determination of blood oxygen 
saturation in man 

11 George E Montgomergj, Jr {by invitation), 

J E Gcraci {by invitation) and Earl H 
Wood, Section on Physiology of the Mayo 
Clinic and Foundation 

Calibration of the Millikan compensated oxim- 
eter as used among white and colored 
persons 

PHYSIOLOGY E 
Wednesday, March 17, 0 00 a in 
Room 17, Convention Hall 


Enzjmolog} 

1 Maurice M Rapport {by imitation), Arda 

Alden Green and Irvine H Page, Research 
Dniston of the Clci eland Clinic Foundation 
Enzy matic inactivation of serum vasocon 
stricter 

2 J Maxwell Little Dept of Physiology and 

Pharmacology, Bowman Gray School of 
Medicine of Wake Forest College, Winston 
Salem 

Two fractions of specific cholinesterase present 
in iioniul mouse brain 

3 Charles D Kochakian and Constance E 

Stettner {by invitation). Dept of Physiology 
and Vital Economics, Uniiersity of Rochester 
\. comparison of the effect of testosterone 
propionite and “growth hormone” on the 
body and organ weights and composition and 
the argiuase and phosphatases of the kidnev 
and liver of the castrated male mouse 

4 R H De Meio {by invitation), A E Rakoff 

{by imitation), A Cantarow and K E 
Paschkis, Jefferson Medical College, Phila- 
delphia 

Mechanism of inactivation of a estradiol by 
rvt liver “in vitro” 

SAM Freedman {by imitation), Alice Wilhs 
{by invitation) and H E Himwich, Medical 
Division, Army Chemical Center, Md 
Correlation betw een signs of toxicity and cho- 
linesterase level of brain and blood during 
recovery from di-isopropyl fluoro phosphate 
(DFP) poisoning 

6 S Spiegelman and John M Reiner, Dept of 
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BaclcTiology and Immmiology, Washington 
Untiersily School of Medicine, Si Louis 
Protection by substnte against inhibition of 
euzjnmtic idaptation by protein de- 
naturants 

7 Clary J Fischer (by iimtation) and Roy 

O Creep, Hanard School of Dental Medicine 
Effect of magnesium on alkaline phosphatase 
as influenced bj pH, enzyme concentration 
and aging 

8 Emilj A Feld {by imitation), Mortimer A 

Rothenberg {by iniitation) and David 
Nachraansohiu Dept of Neurology , College of 
Physicians and Surgeons, Columbia Uni- 
versity 

On the mechanism of the action of di isopropyl 
fluorophosphate 

9 John M Reiner and S Spiegelman, Dept of 

Bacteriology and Immunology, Washington 
University School of Medicine, St Louis 
The partial purification and some properties 
of an adaptation stimulating principle from 
yeast 

10 Otto H Muller, Dept of Physiology, Syracuse 
Umiersity College of Medicine 
A polarographic study of the action of carbonic 
anhydrase at the dropping mercury electrode 

PHYSIOLOGY F 

Wednesday, March 17, 9 00 a ni 
Room IS, Cowentiov Hall 

Hypertension and Kidney 

1 George E Brown, Jr {by invitation) and 

Earl H Wood, Section on Physiology of the 
Mayo Clinic and Foundation 
Effect of tetra ethyl ammomum chloride on 
intra-arterial blood pressure m patients with 
coarctation of the aorta 

2 Irvine H Page, R D Taylor and J J Rem- 

hard {by invitation). Research Division of the 
Cleveland Clinic Foundation 
The influence of tetraethyl ammonium, hepa- 
tectomy and selective destruction of the 
nervous system on vascular reactivity 
SEA Ohler (&!/ iiiritation) and G E Wakerlin, 
Dept of Physiology, University of Illinois 
College of Medicine 

Further studies on the treatment of experi- 
mental renal hypertension with paredrine 
hydrobromide 

4 Arnold H Williams {by invitation) and Henry 
A Schroeder, Dept of Internal Medicine 
and the Oscar Johnson Institute, Washington 
Uniiersity School of Medicine, and Barnes 
Hospital, St Louis 

The asystolic arterial pressure gradient as a 
measure of local peripheral resistance 


5 Norman S Olsen {by iimtalion), Henry A 
Schroeder and Melvin L Goldman {by 
invitation), Depts of Biological Chemistry 
and Internal Medicine and the Oscar Johnson 
Institute, Washington University School of 
Medicine, and Barnes Hospital, St Louis 
Methods for extraction of pressor substances 
from hypertensive blood 
GCA Schaffenburg {by invitation) and H 
Selye, InstUut de Medecine et de Chtrurgie 
Expcrimcntales, Universite de Montreal 
Blood electrolite changes in experimental renal 
hypertension 

7 Edwin P Hiatt, Dept of Physiology, Uni- 
versity of North Caiolina School of Medicine 
Effects of oral cinchona alkaloids on circulation 
of dogs with experimental hypertension 
S Helene Wastl, Dept of Anatomy, Hahnemann 
Medical College, Philadelphia 
Influence of tea from leaves of ceanothus 
amencanus on blood pressure of hypertensive 
rats 

9 B W Zweifach, S Rosenfeld {by invitation) 
and Ephraim Shorr, Dept of Medicine, 
Cornell Unnersity Medical College and the 
New York Hospital 

Hepato renal factors in circulatory homeo- 
stasis XVI Vascular changes in mesentery 
in renal hypertension in rats 

10 Eric Ogden, Dept of Physiology, University 

of Texas Medical Branch 
Influence of dibenamine on renal function of 
the dog 

11 Arthur J Dziemian {introduced by W Fleisch- 

mann) Medical Division, Army Medical 
Center, Md 

The effects of burns on kidney function 

12 J T Bradbury, O F Eraushaar {by in- 

vitation), W E Brown, {by invitation). 
Dept of Obstetrics and Gynecology, Univers- 
ity of loua 

The effect of morphine on urinary volume 
in women 

PHYSIOLOGY A 
Wednesday, March 17, 1 p m 
Ballroom, Coxvention Hall 


Nerve Metabolism 

1 J Magnes and A Geiger {introduced by 

H Grundfest), Dept of Physiology, Hebiew 
University, Jerusalem, and Dept of Psychia- 
try, College of Physicians and Surgeons, 
Columbia Unnersity 

Effect of hydrogen and bicarbonate ions on the 
metabolic rate of the perfused cat bram 

2 Seymour S Kety, Francis D W Lukens, 
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Rachel B Woodford {by jiivitalioii), Merel 
H Harmel (by xnvitalion), F A Freyhan 
{by invitation) and Carl F Schmidt, Depts 
of Pharmacology, Medicine and Psychiatry, 
University of Pennsyhania and the Delaware 
State Hospital 

The effects of insulin hypoglycemia and coma 
on human cerebral metabolism ind blood 
flow 

3 F D Carlson {by invitation), F Brink and 

D W Bronk, Johnson Foundation, Uni- 
versity of Pennsylvania 

A method for direct measurement of rate of 
oxygen utilization by ner\e 

4 C M Connelly {by invitation) and D W 

Bronk, Johnson Foundation, Uniicrsily of 
Pennsylvania 

Measurements of rapid chinges in oxygen 
consumption by nerve follow mg brief periods 
of stimulation 

5 R G Grenell, P W Davies {by invitation), 

and D W Bronk, Johnson Foundation, 
University of Pennsyhania 
The effects of brain anemia on cortical oxy'gen 
consumption in vivo 

6 P W Davies {by invitation) , R G Grenell 

and D W Bronk, Johnson Foundation, 
University of Pennsyhania 
The time course of in vivo oxygen eonsuniption 
of cerebral cortex following elcetncal stimu- 
lation 

7 L L Boyarski, S Postel and A Rosenblatt 

{introduced by R W Gerard), Dept of 
Physiology, Uniiersity of Chicago 
Enzyme inhibitors on conduction and respira- 
tion of frog nerve 

S V B Brooks and R E Ransmeier {introduced 
by R W Gerard), Dept of Physiology, 
University of Chicago 

Enzyme inhibitors on electric activity of frog 
brain 

C Haber and L Saidel {introduced by R W 
Gerard), Dept of Physiology, I niversity of 
Chicago 

Glutamic acid in neural activity 
10 B Libet, Dept of Physiology, Uniicrsily of 
Chicago 

Adenosinetriphosphatase in nerve 

PHYSIOLOGY B 

Wednesday, Maich 17, 1 43 p m 
Room 20, Convention Hall 


Gastric Secretion 

1 T L Patterson, J Kaulbersz, D J Sand- 
weiss and H C Saltzstein {by invitation), 
Depts of Physiology and Siugeiy, Wayne 


Univ College of Medicine, and Harper 
Hospital, Detroit 

The effect of oopliorectomized dogs’ urine ex 
tract on gastric secretion 

2 C R Robertson {by invitation) and M I 

Grossman, Dept of Clinical Science, Univ 
of Illinois College of Medicine 
Potentiation of the gastric secretory response 
to histamine by jiarasy mp ithominietic drugs 

3 A Littman {by invitation) and M I Grossman, 

Dept of Clinical Science, Untv of Illinois 
College of Medicine 

Action of antacids in the human stomach, 
results with zirconium phosphate 
I M I Grossman, C R Robertson {by invita 
lion), and W L Anderson {by invitation) 
Dept of Clinical Science, Univ of Illinois 
College of Medicine 

Inhibition of gastric secretion by “histam 
iii'ise” 

5 E Hale {by iiudation) and M I Grossman, 

Dept of Clinical Science, Univ of Illinois 
College of Medicine 

Studies on the mechanism of “acid rebound” 
in gastric icidity 

6 Franklin Hollander and Frances U Lauber 

{by invitation). Gastroenterology Research 
Laboratory, Ml Sinai Hospital, Vein Yorl 
City 

The pll of gastric mucous secretion after equil 
ibrition in vitro with alveolar air 

7 Gladys R Bucher and Arthur Anderson {by 

invitation). Dept of Biochemistry, Vander 
blit Uniicrsity 

TJie uropcpsin output m cats given histamine 
caffeine in beeswax 

S S A Komarov, Harry Shay and Herman 
Sipict {by invitation). Pels Research In 
stiluh. Temple University School of Medicine 

Secretion of mucin in response to sham feeding 
and histamine stimulation 
9 Leslie E Edwards and Carolyn Trowbridge 
Edwards {introduced by R W Ramsey), 
Dept of Physiology and Pharmacology, 
Medical College of Virginia 
A method for the study of gastric secretion in 
vitro 

10 Carolyn Trowbridge Edwards and Leslie E 

Edwards {introduced by R W Ramsey), 
Dept of Physiology and Pharmacology, 
Medical College of Virginia 
Factors influencing in-vitro secretion of pepsin 

11 Charles A Winter and Charles W Mushett 

{by invitation), Merck Institute for Thera- 
peutic Research, Rahway 
Gistiointcstinal and hematologicil responses 
in dogs to large doses of lust iminc and an 
antihistamimc drug 
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12 A H Rjan, Dcpl of Physiology and Phar- 

macology, Chicago Medical School 
Simpathutic iLaction m peptic ulcer 

13 J Katz (jby invitation), Robert L Drjer (by 

invitation), W D Paul (by iinitalion) and 
J I Routh, Depls of Biochemistry and 
Internal Medicine, College of Medicine, 
Umv of loica 

Isolation and assay of an iiiti secretory sub- 
stance from duodenal mucosa (Biocliem ) 

PHYSIOLOGY C 
Wednesday, March 11, 1 43 p in 
Room 21, Convention Hux 


Temperature Regulation 

1 V E Hall, R Grant (by iniilation) and J 

Field, Dcpl of Physiology, Stanford Uni- 
icrsity 

The influence of substances affecting body 
temperature on thermal pol j pnea 

2 J Field, C N Paiss (by invitation) , and V E 

Hall, Dept of Physiology, Stanford Uni- 
versity 

The influence of substances affecting body 
temperature on o\ygen consumption and 
glycolysis m brain 

3 Walter C Randall, Douglas E Smith and 

Alnck B Hertzman, Dept of Physiology, 
Si Louis Unnersity School of Medicine 
Some cutaneous responses to “reflea heating" 

4 Douglas E Smith, Walter C Randall and 

Alnck B Hertzman, Dept of Physiology, 
St Louis University School of Medicine 
Some cutaneous responses to “refle\ cooling’ 

5 Walter B Shelley, Peter N Horvath (by 

invitation), and Steven M Horvath, Depls 
of Dermatology and Physical Medicine, Univ 
of Pennsylvania School of Medicine 
Inhibition of sweating by means of ionto- 
phoresis 

6 Steven M Horvath, Dept of Physical Medi- 

cine, Graduate School of Medicine, Uni- 
versity of Pennsylvania 

Orthostatic hypotension following hot or cold 
baths 

7 J F HerrickandJ L Bollman, Div of Experi- 

mental Medicine, Mayo Foundation 
The effect of hyperthermia on the flow of 
thoracic duct ly mpli 

8 James L A Roth and John Y Frantz (intro 

duced by J W Heim), Physiology Branch, 
Aero Medical Laboratory, Wiight Field 
iMetabolic balances in the cold environment 
I Nitrogen and water exchanges 

9 John A Frantz and James L A Roth (intro- 


duced by J W Heim), Physiology Branch, 
Icio Medical Laboratoiy, Wright Field 
Metabolic balances in the cold environment 
II Energy exchanges 

10 S Rodbard and F Sampson (by invitation). 

Cardiovascular Dept , Research Institute, 
Michael Reese Hospital, Chicago 
Further evidence for a temperature sensitive 
mecliamsm in a poikilotherm (the turtle) 

11 Harold D Green and Ben C Ogle (by invita- 

tion), Dcpl of Physiology and Pharmacology, 
Bowman Gray School of Medicine of Wake 
Forest College 

Vasodilation produced by' etamon, priscol, 
body warming and spinal anesthesia in 
normal extremities 

PHYSIOLOGY D 

IFednesdoy, March 17, 1 45 P »t 
Room 22, Convention Hall 


Shock 

1 Samuel A Corson and Elizabeth O’Leary, 

with the technical assistance of Opal Cam, 
Depts of Physiology, School of Medicine, 
Univ of Minnesota and Howard University 
The influence of sodium salts on the extra- 
cellular space in experimental hy poproteine- 
mic edema 

2 R R Overman, C P Tharp (by invitation) and 

A H Tuttle (by invitation) , Dept of Physi- 
ology, Univ of Tennessee College of Medicine 
Alterations in fluid and ionic distribution in 
various patho-physiological conditions 

3 C P Tharp (introduced by R R Overman, 

Dept of Physiology, University of Tennessee 
College of Medicine 

Comparison of mannitol and thiocyanate vol- 
umes in several patho physiological con- 
ditions 

4 N R Joseph (by invitation), C I Reed and 

I E Stock (by invitation). Dept of Physi- 
ology, College of Medicine, and Dept of 
Chemistry, College of Pharmacy, University 
of /Rinats 

Electrochemical determination of ionic diffu- 
sion through the synovial membrane 
SEW Bixby (introduced by H C Bazett), 
Physiology Dept , Medical School, University 
of Pennsylvania 

The recovery of sodium thiooy anate from w hole 
blood and plasma as related to the measure- 
ment of extracellular fluid volumes 
6 W D Ceilings, C J Martin (by invitation) 
and G R Walters (by imitation) , Dept of 
Physiology, State Unnersity of Iowa 
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A method for constant, long-term intravenous 
infusion of the unanesthetized dog 

7 John S Kirk {introduced by K E Jochim), 

Dept of Physiology , Univ of Kansas 
Visceral capillary permeability changes pro- 
duced in the dog by anaphylactic shock and 
venous statis 

8 Parke H Woodard {introduced by K E 

Jochim), Dept of Physiology, Unw of Kansas 
Anaphylactic shock in a restricted circulation 
system excluding the liver in the dog 

9 Louis Moreau {by invitation), Marvin Bah- 

stocky {by invitation) , and L V Hcilbrunn, 
Zoological Laboratory, University of Penn- 
sylvania 

Studies of shock in frogs I Shock due to elec- 
trical injury 

10 Monica Rejnolds {introduced by Magnus I 

Gregersen), Dept of Physiology, Colkgc of 
Physicians and Surgeons, Columbia Uni- 
versity 

An analj sis of the effects of large volumes of iso- 
tonic saline on the circulation of seicrcly 
hemouhaged dogs 

11 R C Ingraham and Franklin Roenihild {by 

invitation), and H Goldberg {by invitation) 
Dept of Physiology, Univ of Illinois College 
of Medicine 

Further observations on the effect of pento- 
barbital and of an adrenolytic agent upon the 
survival of animals subjected to a procedure 
resulting in experimental hemorrhagic shock 

12 J Garrott Allen and Willadene Egner {by in- 

vitation), Dept of Surge) y, L nivcrsily of 
Chicago 

The reaction caused by the intravenous injec- 
tion of salmine sulfate in dogs 

PHYSIOLOGY E 

Wednesday, March 17, 1 45 p m 
Room 17, Co^IVI:^TION Hixl 


Medical FuettUy, UnticrsUy of Lodz, Poland 
The effect of body temperature on the rcspira 
tory transformation of intravenous carbohy 
drates in irnytal incstlictizcd dogs 
1 Roger M Reineckc and Paul J Hauser {hj 
invitation), U niversity of Minnesota 
Arterio-venous blood sugar studies on the 
kidney of the eviscerated dog 
5 C H Beatty {introduced by Mignus I Greger 
sen), Dept of Physiology, College of Physi 
Clans and Surgeons, Columbia University 
The femoral A-V glucose differences folloniag 
glucose infusion in unanestlietizcd normal 
and adren ilcctomizcd dogs 
C R C de Bodo, I H Slater {by iniitation), 
H F IVeisbcrg {by invitation), K F 
Prescott {by imitation). Dept of Pharma 
cology, \ew \ orL Lniiersily College of 
Medicine 

Vdrenaline hy pergly ecmia in hjpophjsec 
toiuizcd dogs 

7 M Perlniuttcr {introduced by G W Thorn) 
and R O Greep, Dept of Medicine, Hanard 
Medical School, the Medical Clinic, Peter 
Bent Brigham Hospital, and the Harvard 
School of Dental Medicine 
Effect of insulin ujion the in vitro glucose util 
izatioii and glycogcncsis of the diaphragm of 
normal and pituitarcctonuzed rats ^dapta 
tion of this technique as an assay for serum 
content of insulin andanti-insulmsubstances 
S Knud Lunback and James Stevenson {intro- 
duced by C X H Long) Dept of Physio- 
logical Chemistry and Laby of Physiology, 
Yale Lniicrstly School of Medicine 
The effect of previous carbohydrate depriva 
tion on the carbohydrate metabolism of iso- 
lated muscle 

9 Lawrence Greenman and John C Rathbnn 
{introduced by T S Danowski), Dept of Re 
search Medicine, Uniiersity of Pittsburgh 
School of Medicine, the Renzichausen Foun- 
dation and thcChildren’s Hospital of Pittsburgh 
Studies of galaetosc and glucose metabolism 
10 J D Meyers (introduced f)i/ E A Stead, Jr), 
Dept of Medicine, Duke Uniiersity School of 
Medicine 

The effects of the intravenous administration 
of glucose and amino acids on the hepatic 
blood flow and splanchnic oxygen coiisump 
tion of Inan 

T S Danowski, Dept of Research Medicine and 

the Rcnziehaiistn Poiindalion, Uniiersity of 
Pittsburgh School of Medicine 
Alterations in the rate of glycolysis in human 
blood following the addition of salts 


Carbohydrate Metabolism 

1 J Clifford Stickney, David W Northup and 

Edw'ard J Van Liere, Dept of Physiology, 

West Virginia University School of Medicine 
Effect of anoxia on the glucose tolerance curve 
of dogs 

2 Edward J Van Liere, J Clifford Stickney and 

David W Northup, Dept of Physiology, West 
Virginia University School of Medicine 11 

Effect of acclimatization on blood sugar re- 
sponse to anoxia 

3 M Wierzuchowski {introduced by William H 

Chambers), Physiological Institute of the 
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PHYSIOLOGY F 
Wedmadatj, March 17, 1 45 p m 
Room is, Cow lotion Hu-l 


Endocrinology 

1 R de Grandpre {by %nii(aiion), J L Prado 

(by iniitalwn), P Dontigny (by invitation), 
J Leduc (by invitation) and H, Sel)e, 
Institut da Medecine et de Chirttrgie Expert- 
mcntalcs, Univeraite de Montreal, Canada 
Influence of protein hjdroh sates on the pro- 
duction of nephrosclerosis and hypertension 
by anterior -pituitary preparations 

2 Henry D Lauson, How ard A Eder (6y intnfa- 

tton), Francis P Chinard (by invitation), 
George C Cotzias (by invitation) and Roger 
L Greif (by invitation), Hospital of the 
Rockefeller Institute for Medical Research 
Estimation of the rate of antidiuretic hormone 
secretion in normal man 

3 ■William O Maddock, Edwin S Jungck (by 

invitation), and Carl G Heller, Dept of 
Physiology, University of Oregon Medical 
School 

Antigonadotrophin formation to sheep FSH 
effectiveness against endogenous gonado- 
trophic hormones in men 

4 Savino A D’Angelo, Albert S Gordon and 

Harry A Charipper, Dept of Biology, Wash- 
ington Square College of Arls and Sciences, 
New York University 

The effect of inanition on pituitary adrenal 
function in the guinea pig 

5 David Rapport, Attilio Canzanelli and Ruth 

Guild (by invitation). Dept of Physiology, 
Tufts College Medical School 
Effects of the ablation of the pituitary .adrenals 
and thyroid on liver regeneration, nucleic 
acid partition, etc 

6 I Arthur Mirsky, John 'W’achman (by invita- 

tion), C J Podore (6g iiu'ifattoii) and R H 
Broh-Eahn (by invitation) , May Institute for 
Medical Research of the Jewish Hospital, 
Cincinnati 

Insulin excretion in normal man 

7 R H Broh-Eahn (bg laoitatioa) and I Arthur 

Mirsky, May Institute for Medical Research 
of the Jewish Hospital, Cincinnati 
Insulin inactivation by tissue extracts 

8 I H Slater (by invitation), R C de Bodo, 

H F 'Weisberg (by invitation) and S P 
Eiang (by invitation). Dept of Pharma- 
cology, New York University College of 
Medicine 

A study of insulin hypersensitivity in hypo- 
physectomized dogs 

9 William T Salter, MacAllister W Johnston 


(by invitation) and Janet Beach (by invi- 
tation), Laboratories of Pharmacology and 
Toxicology, Yale Untv School of Medioine 
Extra-thyroidal iodine 

10 Warren O Nelson and Helen E Wheeler 
(by imitation), Dept of Anatomy, University 
of Iowa College of Medicine 
Effect of iodine in hypothy roid rats 
USB Barker and H J Lipner (by tmalalton). 
Dept of Physiology, State University of Iowa 
Determination of protein-bound iodine in bio- 
logical material 

12 WillieW SmithtLaboratoryof Physical Biology , 

National Inslilute of Health, Bethesda, Md 
The influence of thiourea and thiouracil on the 
response of rats to methyl chloride 

13 Albert S Gordon and Grace F Eatsh (by 

invitation), Dept of Biology, Washington 
Square College of Arts and Sciences, New 
York University 

The relation of the endocrine gland system to 
macrophagic activity 


PHYSIOLOGY EDITORIAL CONFERENCE 
Wednesday, March 17, 7 SO p m 
Room 17, Convention Hall 
A C Ivy, Chairman 

All members interested in the publication affairs 
of the Society are cordially invited to attend 

Federation “Mixer” 

Wednesday, March 17, 9 00 p m 
Arena, Convention Hall 

PHYSIOLOGY A 
Thursday, March IS, 9 00 a ni 
Ballroom, Convention Hall 


Hypertension 

1 Isabelle Dougherty and Sister MAC Day 

(introduced by A B Hertzman), Dept of 
Physiology, St Louis Unuersity School of 
Medicine 

Observations on the peripheral circulation in 
neurogenic hypertension 

2 W G Moss (by invitation) and G E Wakerlin, 

Dept of Physiology, Unnersily of Illinois 
College of Medicine 

The role of the nervous sy stem in experimental 
hypertension in the dog 

3 G E Wakerlin, John Marshall, Hiroski 

Minatoya, Rufus Walker and A Eaplan, 
Dept of Physiology, Unuersity of Illinois 
College of Medicine 
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Furthei studies on the treatment and piophy- 
la\is of expeiimcntal reiul hypoi tension 
ith renal e\tracts 

4 Robert D Taylor, A C Corcoran and Irvine 

H Page, Research Division of the Cleveland 
Clinic Foundation 

Effects of denervation on experimental renal 
hypertension 

5 Lena A Lewis and Irvine H Page, Research 

Division of the Cleveland Clinic Foundation 
Nature of increased serum globulin content 
in malignant hypertension and diabetic 
letmopathy 

6 Ronald E Scantlebury (introduced by T L 

Patterson), Dept of Physiology and Pbaima- 
cology, University of Arkansas School of 
Medicine 

Development of chionic hypertension in dogs 
by the occlusion of the carotid arteries 

7 Melvin L Goldman (by invitation) and Henry 

A Schroeder, Dept of Internal Medicine 
and the Oscar Johnson Institute, Washington 
University School of Medicine, and Barnes 
Hospital, St Louis 

The immediate pressor effect of desoxj corticos- 
terone acetate in hypertensive and normo- 
tensive subjects 

S Robert E Shipley and 0 M Helmer, Lilly 
Laboratory for Clinical Research, Indianap- 
olis General Hospital 

Observations on the sustained pressor principle 
in different animal species 
DOM Helmer, Robert E Shipley and K G 
Kohlstaedt, Lilly Laboratory for Clinical 
Research, Indianapolis General Hospital 
Further studies on the identity of the sustained 
pressor principle 

10 Henry A Schroeder, Melvin L Goldman (by 

invitation) and Norman S Olsen (by invita- 
tion), Depts of Internal Medicine and Bio- 
logical Chemistry and the Oscar Johnson 
Institute, Washington University School of 
Medicine, and Barnes Hospital, St Louis 
Pressor substances in hypertensive blood 

11 Raymond E Weston, Leon Heilman (hy tiiai- 

tation), Dons J W Escher (by invitation) 
and Louis Leiter (by invitation), Medical 
Division, Montefiore Hospital, New York 
Effect of Ion sodium and Kempner diets on 
renal hemodynamics and electrolyte excre- 
tion in hypertensives 

12 L Horlick (by invitation) and L N Katz 

Cardiovascular Dept , Research Institute, 
Michael Reese Hospital, Chicago 
Standardization of a method for the produc- 
tion of experimental atheiosclerosis in the 
chicken 


PHYSIOLOGY B 

Thursday, March 18, 9 00 a in 
Room 20, Convi-ntion IIaic 


Axone and Synapse Action 

1 Otto H Schmitt, Depts of Zoology and 

Physics, University of Minnesota 
Measurement of electrical energy release “ini 
pcdance” ind longitudinal transport in nerve 
by differential electrode techniques 

2 R BeutnerandT C Barnes, Dept of Pharma 

cology, Hahnemann Medical College and 
Hospital of Philadelphia 
S. new concept of phase boundary potential 
applied to the electrophysiology of nerve 

3 Birdscy Renshaw and Herbert Rosenbaum 

(by iiiLitation), Dept of Physiology, Uni- 
versity of Oregon Medical School 
Docs injury loan axon promptly induce altered 
excitability in its cell of origin? 

1 Mortimer A Rothenberg (introduced 6i/ David 
Nachmansohn), Dept of Neurology, College 
of Physicuins and Surgeons, Columbia Uni 
vcTsity 

Rate of pcnctrition of electrolytes into none 
fibers 

5 Wynne Sharpies (by invitation), Harry Grund 
fest and David Nachmansohn, Dept of 
Xviirology, College of Physicians and Sur- 
geons, Columbia Unncrsily 
Vdcnosinctriphosphatasc and conduction of the 
nerve impulse 

C DaiidNachmansohnandMortimerA Rothen- 
berg (by imitation), Dept of Seurologij, 
College of Physicians and Surgeons, Columbia 
Unucrsity 

The difference betneen pharmacological action 
and the physiological role of acetylcholine 
7 James E P Toman, Dept of Physiology, bm 
icrsity of Utah School of Medicine 
Some effects of anticholinesterases upon frog 
SCI itic ucr\ e 

S Leonard H Elwell (by im-itation) and John 
W Bean, Physiology Laboratory, Unnersity 
of Michigan 

Effects of positive intrapulmonic pressure on 
muscular contraction 

9 W E Burge, Dept of Physiology, University 
of Illinois 

Consciousness and unconsciousness during 
inesthcsia in relation to brun potential 

PHYSIOLOGY C 

Thursday, March 18, 9 00 a m 
Room 21, Convention Hill 

Aviation Physiology 
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1 E L Corey, Physiological Lahoialory, Uni- 

ursity of Vti gtnia Medical School 
Pilot metibohsm aud respiratory activity 
during varied flight tasks 

2 M Mason Guest, Wayne Univcrstly College of 

Medicine 

Diet and gastro intestinal symptoms at altitude 

3 S W Britton and V A Pertzoff (biy inuiiatioii), 

Physiological Laboratory, Unitcrsiiy of 
Virginia 

Circulatory reserves shon n by animals under 
acceleratory exposure 

4 Milton Joffe (by iiiuilation) and F A Hitch- 

cock, Laboratory of iviation Physiology, 
Ohio State University 
Studies on deceleration 

5 H Jacobs (by invitation), A Karstens (by 

invitation) , and J P Henry, Aero Medical 
Laboratory, Air Materiel Command, Wright 
Field 

The effect of pressure breathing on circulating 
blood volume (2) Distension of the venous 
arteries 

6 J L Gamble (by invitation), H S Shaw (by 

invitation), O Gauer (by invitation) and 
J P Henry, Aero Medical Laboratory, Air 
Materiel Command, Wright Field 
Studies of the pathological physiology of 
negative “G” m animals and man 

7 R S Shaw (by invitation) , J L Gamble, Jr 

(by inoitation), P J Maher (by invitation), 
J P Henry and O Gauer (by invitation), 
lero Medical Laboratory, Air Materiel Coni' 
mand, Wright Field 

On the use of venous pressure in the head as a 
tolerance index of negative “G” in humans 
S Samuel Gelfan and George D Davis (by in- 
vitation), Laboratory of Physiology, Yale 
University School of Medicine 
Explosive decompression of monkeys at ex- 
treme altitides 

9 Madeline Fusco (by invitation), Henry 

Mellette (by invitation) and Fred A Hitch- 
cock, Laboratory of Aviation Physiology, 
Ohio Slate University 

Deternunation of the etiology ,of pathological 
effects of explosive decompression on the 
lungs of rata 

10 Fred A Hitchcock, Floyd M Beman (by in- 

vitation) and John A Kemph (by invitation). 
Laboratory of Aviation Physiology, Ohio 
Stale University 

Estimation of subcutaneous pressure in animals 
explosively decompressed to pressures of 
30 mm Hg 

11 TrueW Robinson (introduced &i/ J W Heim), 

Physiology Branch, Aero Medical Labora- 
tory, Wright Field 

Pretreatment against decompression sickness 


PHYSIOLOGY D 

Thursday, March 18, 9 00 a in 
Room 22, Convention Hall 


General Physiology 

1 F Brink and J M Pasternak (by invi(ation), 

Johnson Foundation, University of Penn- 
sylvania 

Thermodynamic analysis of the relative effec- 
tiveness of narcotics 

2 Mary Cregar (introduced 61/ L V Heilbrunn), 

Zoological Laboratory, Unnersity of Penn- 
sylvania 

The effect of anesthetics on calcium release 

3 A L Hopkins (introduced fcy L V Heilbrunn), 

Marine Biological Laboratory, IPoods Hole 
Autotomy as a test for toxic factor 

4 J Painter and C M Pomerat, Tissue Culture 

Laboratory of the Department of Anatomy and 
the Psychopathetic Hospital, Medical Branch, 
Unnersity of Texas 

The toxicity of various stimulants of nerv- 
ous tissue as revealed by tissue culture 
technique 

5 L E Chadwick and V G Dethier (by invita- 

tion), Medical Division, Army Chemical 
Corps, Army Chemical Center, Md , and 
Johns Hopkins University 
The distribution of response thresholds in 
studies of insect chemoreception 

6 'Wilhelm Buschke, Ayer Foundation Oph- 

thalmic Research Laboratory Manhattan Eye, 
Ear and Throat Hospital 
Epithelial movements in noundheahng in frog 
corneas 

7 Alfred F Bliss, Dept of Physiology, Tufts 

College Medical School 
A light stable visual purple 

8 J H Bodine and L R Fitzgerald (by invita- 

tion) , Zoological Laboratory, State University 
of Iowa 

Change in riboflavin during embryonic de- 
velopment 

9 J Percy Baumberger, George F Leong (by 

invitation) and Kathleen Bardwell (by in- 
vitation) , Physiology Dept , School of Medi- 
cine, Stanford University 
A further study of the effect of hemoglobin on 
cellular respiration 

10 C C Hassett (introduced 62/ L E Chadnick), 

Medical Division, Army Chemical Corps, 
Army Chemical Center, Md 
The utilization of carbohydrates by drosophila 
melanogaster 

11 John O Hutchins, Betty Podolsky (by invita- 

tion) and T M McMahon (by mutation) , 
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Toxicity Laboratory and Dept of Physiology, 
University of Chicago 

Effects of tris-(]8 chloroethyl) amine on res- 
piration, carbohydrate and protein synthesis, 
and cell division in Chilomonas 
12 V G Dethier (by invitation) and L E Chad- 
wick, Johns Hopkins Uniierstty and the 
Medical Division, Army Chemical Corps, 
Army Chemical Center, Md 
The stimulating effect of glycols and their poly- 
mers on the tarsal receptors of blow flies 

PHYSIOLOGY E 

Thursday, March 18, 9 00 a m 
Roow 17, CoNVENTiov IIali 

Metabolism 

1 Philip Dow and Robert H Shuler (by invita- 
tion), Dept of Physiology, Uniierstty of 
Georgia School of Medicine 
The basal metabolic rate of Gcorgi i medicsl 
students 

2 Lawrence R Prouty (by invitation), Martha J 
Barrett (by invitation) and James D Hardy > 
New York Hospital and the Dept of Physiol- 
ogy, Cornell Unnersity Medical College 
A simple calorimeter for simultaneous dttcr- 
nunation of heat production and heat loss 
in laboratory animals 

3 Grace M Roth and Charles Sheard, Section 

on Physiology and Division of Physics and 
Biophysical Research, Mayo Clinic and Mayo 
Foundation 

Relation of basal metabolic rate to vasodilata- 
tion and vasoconstriction of extremities of 
normal subjects as measured bj skin tem- 
peratures 

4 Jack L Strominger (by imitation) and John 

R Brobeck, Laboratory of Physiology, Yale 
Umiersiiy School of Medicine 
Adjustment of caloric intake of rats to dietary 
change 

5 A Lane (tiy mutation) and A C Uy, Dept of 

Clinical Science, Uniicrsily of Illinois Col- 
lege of Medicine 

Studies on the nutiitional effects of heated fats 

6 M E Hanson (by invitation) and M I Gross- 

man, Dept of Clinical Science , University of 
Illinois College of Medicine 
The failure of intravenous glucose to inhibit 
food intake in dogs 

7 H C Meng (by invitation) and Smith 

Freeman, Dept of Physiology and Dept of 
Experimental Medicine, School of Medicine, 
Northwestern University 
Preliminary study of complete parenteral 
alimentation 

8 Hazel E Munsell, Robert S Harris and Louis 


0 Williams (by invitation), with the tech 
meal assistance of Louiso Guild (by invita 
tion), Gertrude Nightingale (by invitation) 
and Cynthia Trocscher (by invitation), Nn 
tritional Biochemistry Laboratories, Massa 
chusetts Institute of Technology 
Composition of Central American foods I 
Honduras 

9 Leon M Sharpe (by invitation), Robert S 
Hams, Wendell C Peacock (by invitation) 
and Richard C Cooke (by invitation). Dept 
of Food Technology and Physics, Massa 
chusctls Inslilulc of Technology and the 
Waller E Fcrnald Slate School 
Effect of phj t itc ind other food ingredients on 
the absorption of radioactive iron 
10 Nathan W Shock and Marvin J Yiengst (6y 
inuttaUoii), Diuisioiio/ Physiology, National 
Inslilulc of Health and Baltimore City Hos 
pitals 

Experimental displ iccmcnt of the acid base 
equilibrium of the blood in aged males 

PHYSIOLOGY A 
Thursday, March 18, 1 io p m 
Bxllroom, CowfXTiox Hall 

SYMPOSIU.M 

Physiology of Ncuro-Muscular Junctions 
John II Wllsu, Chairman 

1 John H Welsh, Hanard Unnersity 

Introduction 

2 Stephen W Kufller, Johns Hopkins Urn 

vcrsity 

Electrical Aspects 

3 George H Acheson, Hanard Unnersity 

Chemical Vspccts 

4 4 McGehee Haney, Johns Hopkins Vntv 

Clinical Aspects 

PHYSIOLOGY B 
Thursday, March 18, 1 4o p m 
Room 20, Cownsriox Hall 


Cardiac Work 

1 Dons J YY Escher (6y uuitatioa), Raymond 

E. Weston, George Leiner (by invitation), 
Louis Leiter (by imitation) and Sj/bil 
Goldat (by imitation). Medical Division, 
Montefiore Hospital, A ew York 
The effect of aminophyllin on cardiac output 
and renal hemodynamics in man 

2 Joseph R DiPalma and Richard A Reiss 

(by invitation). Dept of Physiology, Long 
Island College of Medicine 
The mechanics of Starling’s law of the hear 



PROGRAM OF THIRTY-SECOND ANNUAL MEETING 


329 


3 Richard A Reiss (by invUalwii) and Joseph 

R DiPalma, Dcpi of Physiology, Long 
Island College of Medicine 
The effect of changes m cardiac "competence” 
on right auricular pressure 

4 J E Eckenhoff, J H Hafkenschiel, E L 

Foltz and R L Driver (inlroduced by Carl 
F Schmidt), Dept of Pharmacology and 
Harrison Dept of Siiigical Research, School 
of Medicine, Unuersity of Pcnnsyhania 
The influence of hypotension on coronary blood 
flow, cardiac owgcn nictibolism and cardiac 
work 

5 kibert Roos (by invitation), J O Elam (by 

invitation),! F Neville, Jr (by invitation) 
and H L White, Dept of Physiology and 
Laboratory of Applied Thoracic Physiology, 
Washington Unncrsity School of Medicine 
Oximetric determination of cardiac output in 
man 

fl W P Hamilton, R L Riley (by invitation), 
A M Attyah (by ini italion) , Andre Cour- 
nand, D M Fowell (by invitation), A 
Himmelstein (by invitation), R P Noble 
(by invitation), J 14 Remington, D W 
Richards, Jr (by invitation), H C Wheeler 
(by invitation) and A C Witham (by invita- 
tion), Dept of Physiology, University of 
Georgia School of Medicine, and the Chest 
Service, Bellevue Hospital, Columbia Uni- 
versity 

Comparison of the Tick and dye injection 
methods of measuring the cardiac output 
in man 

TDM Fowell (by invitation), A P Briggs, 
N C Wheeler (by mutation) , J A Winslow, 
Jr (by invitation), J W Remington and 
W F Hamilton, Depts of Physiology, Bio- 
chemistry and Medicine, Lniversily of 
Georgia School of Medicine 
Renal and circulatory factors in congestive 
failure of the circulation 

8 John W Remington, W F Hamilton, Charles 

R Noback (by invi(alion) and Jay J Gold 
(by invitation). Dept of Physiology, Uni- 
versity of Georgia School of Medicine and 
Dept of Anatomy, Long Island Medical 
School 

Prediction of the stroke volume of man from 
brachial pressure pulse values 

9 Orville Horwitz (by invitation), Robert L 

Mayock (by invitation) and Isaac Starr, 
Dept of Therapeutic Research and the Dept 
of Medicine, Unuersity of Pennsyhania 
Direct experiments on the relation betneen 
the form of the ballistocardiogram and the 
shape of the systolic velocity curve in the 
aorta of man 

10 J C Handcisman (by invitation), Richard 


J Bing and L D Vandam (by invitation). 
Dept of Surgery, Johns Hophins University 
and Hospital 

Physiological adaptations to anoxia in congem- 
tal heart disease with cyanosis 

11 Gordon C Ring, Catharine R Michie (by 

invitation) and M J Oppenheimer, Dept 
of Physiology, Temple University School of 
Medicine 

X ray' density clianges in the heart recorded 
by the electrokymograph 

12 Edward F Randak (by invitation), Bert R 

Boone (by invitation), George F Ellinger 
(by invitation) and M J Oppenheimer, 
Dept of Physiology, Temple University 
School of Medicine and Heart Disease Con- 
trol Section, U S Public Health Service 
Ventricular isometric relaxation phase as 
measured on the elcctrokymogram 

PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4 to p m 
Rooxi 20, CONVENTIOV Haii 

PHYSIOLOGY C 
Thursday, March 18,1 45 p in 
Room 21, Convention Hxll 


Gastro-Intestinal Functions 

1 R F Furchgott (by invitation) and Ephraim 

Shorr, Dept of Medicine, Cornell Uni- 
versity Medical College and The New York 
Hospital 

Effect ofanoxia on contractility and metabolism 
of intestinal smooth muscle 

2 Emil Bozler, Dept of Physiology, Ohio State 

I niiersity 

The mv enteric reflex 

3 Dame! A Brody (by iniitaiion) and J P 

Quigley, Dept of Physiology, University of 
Tennessee 

Measurement of gastric tonus in the normal 
human 

4 Kao Hwang (introdueed by A C Ivy), Dept 

of Clinical Science, L niversily of Illinois 
College of Medicine 

Reflex activities and peristaltic function of 
the esophagus 

5 David W Northup, J C Stickney and E J 

VanLiere, West Virginia Unuersity Medical 
School 

The effect of carbon dioxide on the motility of 
the small intestine 

6 K L Shapiro (by invitation) and A C Ivy, 

Dept of Clinical Science, Unuersity of 
Illinois College of Medicine 
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The effect of “caibonation” on the rate of 
gastric emptying and intestinal absoiption 
of sucrose solution 

7 Dean A Collins, Depl of Physiology, Temple 

University School of Medicine 
Effect of tetraethylammonium on icsponscs 
of isolated intestine to angiotonin ind other 
substances 

8 G M Morton {hy invitation) and G W 

Stavraky, Depts of Anatomy and Physiology, 
Faculty of Medicine, University of IFcstcra 
Ontario 

The effect of intra arterial injection of icctjd- 
choline upon the gastric mucosa of the 
dog 

9 C C Wang {by invitation) and M I Gross- 

man, Dept of Clinical Science, Uniicisily 
of Illinois College of Medicine 
Effect of secretin and pancreoryniin on imj 1- 
ase and alkaline phosphatase of dog’s pui- 
creas 

10 I J Pincus (by invitation), J E Thomas and 

P O Lachman (by invitation), Jijfetsoii 
Medical College 

The effect of vigotoni} on the secretion of 
pancreatic juice after the ingestion of \arion3 
foodstuffs 

11 Robert E Davis (by invitation) and A C 

Ivj, Dept of Clinical Science, UmtersWj 
of Illinois College of Medicine 
Thermal irritation of alimentary nuicos.i 

12 W Barrett (by invitation) and B Craven 

Division of Pharmacology, Research Dept , 
Ciba Pharmaceutical Products, Inc 
Effect of ion deficient Locke’s solution on 
guinea pig ileal responses to histamine, 
acetylcholine, electiical stimulation (Phar- 
macol ) 

13 C J Podore (by invitation), R H Broh- 

Kahn (by invitation) and I Arthur Mirsk>, 
May Institute for Medical Research of the 
Jewish Hospital, Cincinnati 
Uropepsin excretion in man 

PHYSIOLOGY BUSINESS MEETING 

Thursday, March 18, 4 IS p m 
Room 20, Convention Hall 

PHYSIOLOGY D 

Thursday, March 18, 1 45 p m 
Room 22, Convention Hall 


Liver Physiology 

1 Attilio Canzanelli, David Rapport and Ruth 
Guild (by invitation). Dept of Physiology, 
Tufts College Medical School 


Effect of diet on the in vitro sjnthcsis of 
alainine by livt r 

2 Carl E Anderson (by iniilalion), Robert 

G Gale (by invitation) and C S Robinson, 
Deptd of Biochemistry and Medicine, Van 
dcrbilt University 

The csliin ition of functional hepatic mass in 
normal and phosphorus poisoned dogs (Bio 
ehem ) 

3 R W Denton (by invitation) and A C Ivy, 

Dept of Clinical Science, Uniiersily of 
Illinois College of Medicine 
Liver regeneration in the rit 
1 Edward A Newman (by inintation) and Morion 
I Grossman, Dept of Clinical Science, 
Unucriity of Illinois College of Medicine 
The effect of diet on liver regeneration in 
J) irti illy he]) itcetoinizcd rats 
5 Clara M Szego and Sidney Roberts, Dept of 
Physiological Chemistry, Yale Unncrsity 
The ehemic il composition of regenerating rat 
liver tin influence of ov iricetomy 
G Ephraim Shorr and B W Zweifach, Dept of 
Medicine, Cornell Lnncrsity Medical College 
and The \cw York Hospital 
Hep ito renal fiitors in iirculatory homco- 
st ISIS NIX \ LM and VDM mechanisms 
in mitritioiuil cirrhosis in rits 
7 Stephen Leslie (by invitation), George H 
Stucck, Jr (by imitation), Harold M 
Shorr (by imitation) and Elaine P Ralli, 
Dept of Medicine, Xeio i ork Unncrsity 
College of Medicine 

Cheinitil and jihy siological changes during 
water tolerance tests in patients watli 
cirrhosis 

S J F Canepa (by imitation) and A C Ivj, 
Dept of Clinical Science, Unncrsity of 
Illinois College of Medicine 
Comp iritu e lipotropic aetu ity of parcnterally 
administered pinereitic extracts in dietary 
fatty livers 

9 A E Groff (by imitation), E deF Baldwin 
(by invitation) and S E Bradley, Dept of 
Mcdieine, College of Physicians and 
Surgeons, Columbia Unnersity and the 
Prcsbylci lan Hospital, Htw York 
Ilcpitie irterio-vcnous oxygen differences ni 
patients w ith normal and diseased livers 

10 Philip K Bond), Walter H Sheldon and 

Lillian Evans (introduced by James 1 
Wiircn), Depts of Medicine and Pathology, 
Emory Oniiersity School of Medicine 
Qu intitativc gly cogen deterimnations on speci- 
mens of human livers obtained by needle 

biopsy , 

11 N R Brewer (introduced by V B LuckluriltJ 

and R L Gunning, Dept of Physiology, 
Uniieisity of Chicago 
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The secretorj pressure of the liver of the 
chicken 

12 W J Snape (by invitation), C W Wirts (by 
invitation), L L Miller and A Canfarow, 
Jefferson Medical College 
Excretion of bilirubin and broniaulfalem by 
the liver 

PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4 . IS -p in 
Room 20, Con vention Hale 

PHYSIOLOGY E 
Thursday, March IS, 1 45 p in 
Room 17, Convention Hall 


Brain Physiology 

i'E A Spiegel and H T Wycis (by imitation) , 
Dept of Experimental Neurology, Temple 
University School of Medicine 
Electroencephalographic studies follow ing 
thalamic lesions in humans 

2 F E Nulsen, S P W Black and C V Drake 

(by invitation). Laboratory of Physiology, 
Yale Umiersiiy School of Medicine 
Inhibition and facilitation of motor activity 
by the anterior cerebellum 

3 Ray S Snider (by invitation) and H W 

Magoun, Dept of Anatomy, Northivestern 
Uniiersily School of Medicine 
Facilitation produced by cerebellar stim- 
ulation 

4 Joseph Thomas Roberts, University of 

Arkansas School of Medicine and Galhnger 
Municipal Hospital, Washington 
The role of the rasa nervorum, especially in 
regard to “referred pain” 

5 F H Lewey, Peripheral Nerve Study Center, 

Hospital of the University of Pennsylvania 
Quantitative examination of sensibility in 
peripheral nerve injuries 

6 L W Freeman, H B Shumacker, Jr (by in- 

vitation), E E Wayson (by invitation) and 
N M Stain (by invitation). Dept of Surgery, 
Yale University School of Medicine 
Conduction of painful impulses from the ex- 
tremities via the sympathetic nervous 
system 

7 James D Hardy and Carl T Javert (by invi- 

tation), Russell Sage Institute of Pathology, 
The New York Hospital, and the Depts of 
Physiology, Gynecology and Obstetrics, 
Cornell University Medical College 
Experimental investigation of pain intensity 
in labor 

8 Abraham Wiker and Karl Frank (by invita- 


tion), Research Dept , U S Public Health 
Hospital, Lexington, Ky 
Effects of electroshock convulsions on chronic 
decorticated cats (Pharmacol ) 

0 John M Brookhart and Russell E Morns (by 
invitation), Institute of Neurology, North- 
western University Medical School 
Antidromic potential recordings from the 
medullary pyramid of the cat 

10 L M N Bach (tihrodiiced6i/H S Mayerson), 

Dept of Physiology, Tulane University 
School of Medicine 

The role of the bulbar facilitatory and inhibi- 
tory systems m vasomotor and respiratory 
activity 

11 W Horsley Gantt, Pavlovian Laboratory of 

the Phipps Psychiatric Clinic, Johns 
Hopkins Hospital 

Effect of satiation on the intensity of the condi- 
tional and unconditional salivary secretion 

12 J M Essenberg (introduced by George Clark), 

Dept of Anatomy, The Chicago hledical 
School 

The effect of mcotine on maze-learning ability 
of albino rats 

PHYSIOLOGY BUSINESS MEETING 
Thursday, March 18, 4 16 p in 
Room 20, Convention Hall 

PHYSIOLOGY 
Motion Pictures 
Thursday, March 18, 8 00 p in 
Room C, Convention Hall 
Program on page 2 


PHYSIOLOGY A 
Friday, March 19, 9 00 a in 
Ballhoom, Convention Hall 


Renal Mechanisms 

1 L J Cizek (by invitation) and J H Holmes, 

Dept of Physiology, College of Physicians 
and Surgeons, Columbia University 
Studies of the mechanism of increased chloride 
excretion during osmotic diuresis 

2 Laurence G Wesson, W Parker Anslow, Jr 

and Homer W Smith, New York Uniiersity 
College of Medicine 

The renal excretion of strong electrolytes 

3 J C Roemmelt (by invitation), O W 

Sartorius (by invitation) and R F Pitts, 
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Depl of Phijbiology, Syiacuse Unncrstly 
College of Medicine 
Sodium ciud chloride reabsorption 

4 R F Pitts, J L Ayer and W A Schicss, 

Dept of Physiology, Syracuse University 
College of Medicine 

The reabsorption and c\crction of bicaibonitc 
in noimal man 

5 Iftakhar Jalian (iir iiuitn/io/i) and R F Pitts, 

Dept of Physiology, Syracuse Umicrsity 
College of Medicine 

The effect of parathoiiiionc on the renal tubular 
reabsorption of inorginic phosphate 

6 W D Lotspeich (inlioduced by Ji F Pitts), 

Dept of Physiology, Syracuse Unnersily 
College of Medicine 

Glomerular filtration i itt in the idrcnalec- 
tomiztd, salt-fed i it • 

TOW Sartorius {by ini italion), J C Rocm> 
melt (by invitation) and R F Pills, Dept of 
Physiology, Syiacuse I niicrsity College of 
Medicine 

Changes in renal function in experimental 
metabolic acidosis in tlic normal human 
subject 

S W Parker Anslow, Jr , Laurence G Wesson, 
Jr , Alfred A Bolomej and John G Tajlor 
(introduced by Homer \\ Smith), A cw 1 orf 
University College of Medicine 
Chloruretic action of pressor antidiuretic fric 
tion of posterioi pituitary extract 
9 Elizabeth O’Leary (by invitation) and Samuel 
A Corson, with the technical assist incc of 
Opal Cain, Catherine \ndersoii and Llinor 
Foster, Dept of Physiology, School of Mcdt 
cine, University of Minnesota and llouard 
University 

Renal clearance studies in expcriniental liypo- 
proteinemic edema 

10 W Q Wolfson (by imitation) and R Levine, 

Depts of Biochemistry and Metabolic and 
Endocrine Reseaich, Medical Research In- 
stitute, Michael Reese Hospital, Chicago 
The transport and exeretion of uric acid in 
man IV The renal mechanism for uritc 
excretion 

11 Henry L Barnett (by invitation), Helen 

McNamara (by imitation), Ruth S Hare 
(by invitation) and Kendrick Hare, New 
York Hospital and Dept of Pediatrics, 
Cornell University Medical College 
Inulin, urea, mannitol and PAH cleaiance 
ratios in premature infants 

12 C Boyd Shaffer, Frances H Critchfield and 

Charles P Carpenter (introduced by J M 
Rogoff), Chemical Hygiene Fellowship, 
Mellon Institute, Pittsburgh 
The renal clearance of some polyethylene gly- 
cols in the dog 


PHYSIOLOGY B 
Friday, March 19, 0 00 am 
Room 20, Covvi-XTiox Hall 


Peripheral Circulation 

1 Clifford G Gaddy (by invitation), Harold D 

Green and J Maxwell Little, Dept of Physi 
ology and Pharmacology, Bowman Gray 
School of Medicine, Wal e Forest College 
Peripheral viesodilator elTeet of a substance 
present in normal human urine 

2 Vivian G Behrmann (introduced by Robert 

Gesell), Dept of Laboratories, Henry Ford 
Hospital 

Oxyhemograph studies during marked vaso 
motor changes 

SAB Hertzman and VV C Randall, Dept oj 
Physiology, St loins L niicrsity Medical 
School 

1 urther studies on the eorrelation betiveen 
skin xolume pulses and blood floiv 

1 K G Wakim, J C Terrier (by invitation) aai 
E C Rlkins (by iinitalion), Mayo Clinic 
The effects of percutaneous stimulation on tie 
eireulation in nornul ind in paralyzed e\ 
trcmities 

o G V Hallenbcck, E H fVood and 0 T 
Clagett (byini italion ) , Section on Physiology 
and Division of Surgery, Mayo Clime 
Changes in radial arten il blood pressure during 
biirgie il resection of eoaretation of the aorta 

t) ! Olmsted (by imitation), A C Corcoran, 
O Glasser (by imitation) and Irvine H 
Page, Research Diiision of the Cleieland 
Clinic I'oundutioii 

&\stolie pressure in the intact unanesthetized 
rat 

7 R Lend (introduced by is Rodbard), Cardio 
lascular Dept , Research Institute, Michael 
Rccsc Hospital, Chicago 
The secondary blood pressure rise and tachy'- 
cirdia occurring ifter the injection of epi 
nephrine 

S D M Green, A D Johnson, A Lobb and G 
Cusick (introduced by R Frederick Becker), 

{ niiersily of II ashington School of Medicine 
The relation of iiiiti il blood pressure to ad- 
renalin action 

9 Kenneth E Jochim, Dept of Physiology, Um 
icisityof Kansas 

Arterial pulses simulited in electrical ana 
logues of the circulitor\ system 
10 IVilson C Grant (introduced by Wilter b 
Root), Dept of Physiology, College of Physi- 
cians and Surgeons, Columbia Unnersity 

Oxygen in bone marrow blood during prolonge 
hemorrliagic anemia 
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11 Hardin B Jones (mlroduced by Nello Pace), 

Division of Medical Physics, Uniiersily of 
California 

Changes in tissue vascularity and inert gas 
exchange related to age 

12 V Winder and Mona M Anderson {by itiiila- 

hon), Research Laboraloncs, Parke, Dams 
cC, Co , Detroit 

On the nature of tachj phylaxis and related 
phenomena 

PHYSIOLOGY C 
Fi iday, March 19, 9 00 a m 
Room 21, Cowention Hall 


Adrenals 

1 Joseph T King, Carmen B Casas (fcy imita- 

tion) and Claire J Carr (by i/uitation), 
Dept of Physiology, University of Mmnesola 
Effect of corticotropin on ovanectomized C3H 
mice bearing adrenal adenomas 

2 Leon Heilman (by invitation), Rajanond E 

Weston, Dons J W Escher (by invitation) 
and Louis Leiter (by invitation). Medical 
Division, Montefioro Hospital, Acio York 
The effect of adrenocorticotropm on renal 
hemodynamics and uric acid clearance 

3 Oscar Hechter and David Stone (by invita- 

tion), Worcester Foundation for Experi- 
mental Biology and Dept of Physiology, 
Tufts College Medical School 
In vitro action of adrenal cortical extract upon 
lymphocj tes 

4 D J Ingle and M C Prestrud (6j/ imitation). 

Research Laboratories, The Upjohn Com- 
pany, Kalamazoo 

Changes in urinary glucose and nitrogen follow- 
ing adrenalectomy in the force-fed di- 
abetic rat 

5 K E Paschkis, 4 Cantarow, A A Walkling 

(by invitation), W H Pearlman, 4 E 
RakofT (by mutation) and D Boyle (by 
invitation),! efferson Medical College 
Secretion and excretion of carbohydrate active 
adrenal compounds (oxysteroids) 

6 Gregory Pincus, Louise Romanoff (by invita- 

tion) and James Carlo (by mutation), 
Worcester Foundation for Experimental 
Biology 

Variations ii ith age 1 1 neutral steroid excretion 
of men 

7 Hans Seyle, Pierre Haour (by invitation) and 

Claude Faribault (by invitation), Institut de 
Medecinc et de Chtrurgie Experimenlales, 
Universite de Montreal 

Further studies concerning brain lesions in- 
duced by desoxy corticosterone overdosage 
in the rat 


8 Hudson Hoagland and David Stone (by mu- 

tation), Worcester Foundation for Experi- 
mental Biology 

Brain and muscle potassium in relation to 
stressful actu ities and adrenal cortical 
function 

9 Marguerite N Swift, Harvey M Patt and 

Ella B Tyree (introduced by Austin M 
Brues), Biology Division, Argonne National 
Laboratory 

The effect of adrenal cortical extract on adrenal 
response to total body X irradiation 

10 A Van Loo (by invitation), A Surtshin (by 

invitation) and L N Katz, Cardiovascular 
Dept , Research Institute, Michael Reese 
Hospital, Chicago 

The role of the adienal in the arterial pressure 
responses to severe hypoxemia 

11 L Recant (by mutation), P H Forsham (by 

invitation) and G W Thorn, Dept of Medi- 
cine, Hariard Medical School, and the Medi- 
cal Clinic, Peter Bent Brigham Hospital 
Effect of epincphnne on the circulating 
eosinophils 

PHYSIOLOGY D 
Friday, March 19, 9 00 a m 
Room 22, Covvention Hall 


Special Senses 

1 C Haig and E M Haig (by invitation). Dept 

of Physiology and Biochemistry, New York 
Medical College 

The brightness threshold as a function af area 
and receptor number in various retinal 
regions 

2 E F MacNichol (by invitation) and H K 

Hartline, Johnson Research Foundation, 
University of Pennsylvania 
Responses to small changes of light intensity by 
the light adapted photoreceptor 

3 Hans-Lukas Teuber (by invitation) and Morns 

B Bender, Psychophysiologtcal Laboratory, 
Dept of Yeurology, New York University 
College of Medicine 

Critical flicker frequency in defective fields of 
vision 

4 George M Xustm (by invitation), F H Lewey 

and Francis C Grant (by invitation) , Labora- 
tory of the Neurosurgical Service, Hospital 
of the Uniieisily of Pennsylvania 
Physiological significance of preserved central 
vision in lesions of the optic tract vs optic 
radiation 

5 George Wald, Biological Laboratories, Harvard 

University 

Interconversions of retinene and vitarmn 4 m 
vitro 
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G Charles Sheard, Divisw?i of Physica and Bio- 
phystcal Research, Mayo Foundalion and 
Mayo Clime 

Courses of dark adaptation and levels of vita 
inin A ind carotene in noinial and dune d 
conditions 

7 Stanley K Davis {introduced by I W Ileiin), 

Aero Medical Laboratory, Wright /' leld 
Influence of intravenous cytochrome C upon 
visual acuity of the dark adapted human eye 

8 William M Hart and Bruce F Chandler {by 

invitation), Depts of Ophthalmology and 
Biochemistry, Temple University School of 
Medicine 

Factors responsible for transmission of visible 
light by the fibrous tunic of the ey e 

9 J L Patterson, Jr and Ashton GraybicI 

{mhaduced hg James F Warren), A^atal 
School of iviation Medicine and Research, 
Pensacola, and Dept of Physiology, Emory 
University Medical School 
A negative form of the oculo gravic illusion 

10 Irving H Wagman, Dept of Physiology, Jeffer- 

son Medical College 

Pupil dilatation in darkness as elTccted by 
intensity and duration of pre exposure to 
white light 

11 Freya Stone {by invitation) and Franz U 

Goetzl, Dept of Medical Research, Per- 
manenle Foundation 

Olfactory acuity and appetite clTccts of bitter 
tonics on olfactory acuity in normal human 
subjects 

12 Elwood Henneman and Vernon Mountcastlc 

{introduced by Philip Bard), Dept of Physi- 
ology, Johns Hopkins VniiersUy School of 
Medicine 

Tactile localization in the tlial imus of cat 
and monkey 

PHYSIOLOGY E 

Friday, March 19, 0 00 a m 
Room 17, Convention IIvll 

Muscle 

1 Ernst Fischer and Russel V Boners {by in- 

vitation), Baiuch Centci of Physical Medi- 
cine, Medical College of Vtiginiu 
Changes in zymohexase activitx during de- 
nervation atrophy of skeletal muscle and 
their retardation by appropriate electrical 
treatment 

2 William J Bowen and William E Poel {in- 

troduced by Heinz Specht), Laboiatory of 
Physical Biology, National Inslitule of 
Health, Bethesda 

The effects of anoxia upon myoglobin con- 
centration 


3 William R Amberson, Rubert S Anderson 
{by invitation), Betty Chinn {by invitation) 
and T Erdos {by invitation). Dept of 
Physiology, Uniiersily of Maryland, and 
Institute of Physical Chemistry, Uiinersily 
of Uppsala 

Extraction of myogen and myosin from nhole 
skeletal muscles 

1 Julian M Tobias, Dept of Physiology and 
Toxicity laboratory, University of Chicago 
Injury' jxitential in jiotassium depleted frog 
muscle 

5 Sheppard M Walker, Dept of Physiology, 
Washington Uniicrsily School of Medicine 
Action potentials induced by indirect stimula 
tion of rat muscle after adrenalectomy, 
KCl treatment and tetanus 
G J S Denslaw and Da\ id M Graham-Service 
{introduced by Irvin M Korr),Sti/i Memorial 
Research Trust, Kirksiille 
The spread of muscle action potentials from 
active to inactive areas 

7 G Ling {introduced by R W Gerard), Dept 

of Physiology, Unncrsily of Chicago 
Effect of stretch on membrane potential in 
frog muscle 

8 Alexander Sandow, Washington Square College 

of Arts and Sciences, New York Unnersily 
Transverse latency relaxations of muscle 
stimulated with massixc tnnsverse shocks 

9 H J Ralston, J R Close {by iinitalion), 

V T Inman {by iniitation) and B Feinstein 
{by invitation), Dept of Physiology, College of 
Physicians and Surgeons, San Francisco, and 
the Uniiersity of California School of Medi 
cine and College of Engineering 
Dynamical and electrical features of human 
isolated voluntary muscle in isometric anil 
isotonic contriction 

10 Arthur W Martin and O M Sola {by iniila 

lion), Dept of Physiology and Btophyncs, 
Uniiersily of Washington 
The rite of atrophy of rat diaphragm 

11 Ernest G Huf {introduced by Ernst Fischer), 

Baruch Center of Physical Medicine and 
Dept of Physiology, Medical College of 
Virginia 

Muscular atrophy as a state of “local hyper 
thy'roidism ” 

PHYSIOLOGY A 
Friday, March 19, 1 4^ p m 
BvLLHOovr, Convention Hxll 


Cerebral Cortex 

1 Ernest Sachs, Jr and Samuel Brendler 
{introduced by John F Fulton), Laboratory 
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of Physiologn, Yalo ViinersUij School of 
Mcdicino 

Some effects of stimulation of the orbital 
surface of the frontal lobe m the dog and 
monkey 

2 Robert B Livingston {by invilalxon) and John 

F Fulton, Laboratory of Physiology, Yale 
University School of Hledtctne 
“Cortical instabiity” a study of frequency 
effects 

3 Wilder Penfield and Eeasley Welch {by 

invitation') 

Instability of motor points and sensory points 
in the human cerebral corte\ 

4 W S McCulloch and Ehvood Henneman, 

Dept of Psychiatry, University of Illinois 
The projection of area 19 to the reticular forma- 
tion 

5 Clinton N Woolsey and D H LeMessurier 

(by invitation), Dopt of Physiology, Johns 
Hopkins University School of Medicine 
The pattern of cutaneous representation m the 
rat's cerebral cortex 

6 Fred A Mettler and J Lawrence Pool (by 

invitation), Dept of Neurology, College of 
Physicians and Surgeons, Columbia Uni- 
versity 

Removal of restral border of human area 4 
followed by spasticitj’- or lack of it 

7 J E Ziegler and T W Rasmussen (mirodaced 

by Herbert Jasper), Dept of Neurology and 
Neurosurgery, McGill University, and the 
Montreal Neurological Institute 
The effect of local graded pressure upon electri- 
cal activity and excitability of the motor 
cortex 

S Richard G Berr> and Francis M Forster 
(introduced by M H F Friedman), Dept of 
Neurology, Jefferson Medical College 
Cerebral cortical effects of curare 
9 John L Hampson (introduced 6y C N Wool- 
sey), Dept of Physiology, Johns Hopkins 
University School of Medicine 
Relationships between the cereoral and 
cerebellar cortices m the cat 

10 Herbert H Jasper and Jan Droogleever- 

Fortuyn (by invitation). Dept of Neurology 
and Neurosurgery, McGill University and 
the Montreal Neurological Institute 
Thalamo cortical systems and the electrical 
act'vity of the brain 

11 Ell S Goldensohn (by invitation), Ewald 

W Dusse (6y inui/atiou), Joseph N Spencer 
(by invitation), William B Draper and 
Richard W Whitehead, Depts of Physiology 
and Pharmacology, and Psychiatry, Uni- 
versity of Colorado Medical Center 
Studies on diffusion respiration VII Electrical 
cortical activity in dogs (Pliarmacol ) 


12 Charles D Hendlej (introduced by Horace W 
Davenport), Depts of Physiology and 
Pharmacology, University of Ulak School 
of Medicine 

The effect of blood acid base changes on con- 
vulsive seizures 

PHYSIOLOGY B 
Friday, March 19, 1 V ni 
Room 20, Convention Hall 


Biophysics 

1 F H Johnson, M B Baylor (by invitation) 

and D Fraser (by invitation), Dept of 
Biology, Princeton University 
The thermal denaturation of tobacco mosaic 
virus in 1 elation to hydrostatic pressure 

2 Harvej M Patt, Marguerite N Swift and 

Ella B Tvrfee (introduced by Austin M 
Brues), Biology Division, Argonne National 
Laboratory 

Influence of temperature on radio sensitivity 
111 the frog (rana pipiens) 

3 H O Parrack and D H Eldredge, Jr 

(introducedbyPL M Sweeney), iero Medical 
Laboratory, An Materiel Command, Wright 
Field 

Certain phj siological reactions to intense sound 
fields 

4 Alice M Stoll (by invitation), and James D 

Hardy, Bussell Sage Institute of Pathology, 
The Yew 1 ork Hospital, and the Dept of 
Physiology, Cornell University Medical Col- 
lege 

Direct experimental comparison of several 
surface temperature measuring devices 

5 Charles H Richards (by invitation) and James 

D Hardy, The Yew York Hospital and the 
Dept of Physiology, Cornell Uniiersity 
Medical College 

\n instrument for the measurement of total 
thermal radiation in the environment 

6 Ronald Deenng (inhoduced by A B Hertz- 

man), Dept of Physiology, St Louis Uni- 
lersiiy Medical School 
The rod calorimeter 

7 E E Painter and M C Moore (by invitation), 

Loyola Uiuiersiiy School of Medicine, 
Argonne National Laboratory, and Uni- 
versity of Illinois College of Medicine 
Susceptibility of N rayed animals to histamine 
and to adenosine 

8 Herbert Shapiro, Laboratory of Physical 

Biology, National Institute of Health, 
Bethesda 

The alteration in osmotically inactive fraction 
produced by cell activation 
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9 Richard McFee (inbodiiccd by J S Robb), 
Dept of Pharmacology, Sipacuse Untvcri>ity 
College of Medicine 

A critical discussion of the bioelectric 
“doublet” theory 

10 David F Waugh, M Janette Smith (by invila- 
tzoii) and Darthea F Fearing (by invitation) , 
Dept of Biology, Massachusetts Institute of 
Technology 

Regeneration of insulin fibrils uith sever il 
reagents and the nature of the inter-insulin 
bond 

PHYSIOLOGY C 
Fiiday, Muich 19, 1 'fS p vi 
Rooai 21, CoNVrNTION Ilviii 

Circulation and Heart 

1 Robert W Ramse>, George Fischer (by imi- 

tation), and Mane Louise Flinkcr (by invi- 
tation), Depts of Physiology and Pharma- 
cology, Medical College of Virginia 
The effect of eseniio on tlie ibsolutelj and 
relatively refracton pc nod of turtle hcirt 
strips 

2 Frank L Pettinga (by imitation) and J Vt 

Stutzman, Dept of Phai macology, Boston 
University School of Medicine 
Effect of adrcnaicctonu or cvisccrition on 
cyclopropane induced cardiic irrhjthinus 
in cats 

3 Ingrith J Dejrup (by imilalion) and William 

W Walcott, Dept of Physiology, College 
of Physicians and Surgeons Columbia 
University 

A study of the effects of tlic intravenous injec- 
tion of hypertonic solutioiis on the heart 
rates of cats and dogs 

4 Augustus C P Bakos (introduced by Charles 

F Morgan), Dept of Physiology and Bio- 
physics, Georgetown L nucisily School of 
Medicine 

The maintenance of mean pulmon irj artcri il 
pressure after e\trcmc right ventricular 
damage in the dog (Phai macol ) 

5 J Richard R Bobb, Donald C Kunze and 

William McCall, Jr (introduced by Harold 
D Green), Dept of Physiology and Pharma- 
cology, Bowman Giay School of Medicine of 
Wake Foi est College 

A method for production of cardiac infarction 
in the dog 

6 L H Peterson (introduced by H C Bazett) 

and G C Risman (introduced by M G 
Bazett), Dept of Physiology, School of 
Medicine, University of Pennsylvania 
Direct blood pressure recording in man 

7 John R Smith and Masauki Hara (by invita- 


tion), Dept of Internal Medicine, Washing 
ton University School of Medicine 
Experiincntal embolism of selected portions 
of iHilmon try arterial lied 
S Maurice B Visscher, i niversity of Minnesota 
The capacity changes in the pulmonary 
vasculir bed with the respiratory cycle 
9 R L Riley (by invitation), A Himmelstein 
(by invitation), U L Motley (by invitation), 
H M Weiner (by invitation) and A Cour- 
nand, Curdio-Pulmonary Laboratory, Chest 
Service, Bellevue Hospital, and the Dept 
of Medicine, College of Physicians and Sur 
gcons, Columbia Uniicrsity 
Piilmonarj circulation during exercise in 
norinil individuils and in patients iiith 
chrome jmlinoiurx disease 

10 Joseph H Hafkenschiel and James E Ecken 

hoff (introduced by C irlT Schmidt), Dept of 
Phai macology and Harrison Dept of Surgical 
licscarch. School of Medicine, Unuersity of 
Pennsylvania 

The owgen content of coroinry venous blood 
IS iffeetcd by anoxi i ind cytochrome C 
(I’ll irni leol ) 

11 Cecil K Drinker and Esther Hardenbergh 

(by invitation). Dept oj Physiology, llanard 
School OJ Public Health 
\cute effects upon the lungs of dogs of large 
intnvcnous doacs of alplu mph\th\l thi 
cure V ( VM'U) 

12 Harold Koenig (introduced by F IVindle) 

and Ruth Koenig (introduced by \\ F 
\\ iiullc) inatomical Laboratories, Lni 
icrsity of Pennsylvania School of Medicine 
Veiite pulmonary edenu produced by am 
momuni salts 

PHYSIOLOGY D 
I riday, March 19, 1 (o p m 
Room 22, CoMFxriox Hxll 

Metabolism 

1 Francis X Fellers (by imitation), Henry 

L Barnett (by i/icitatio/i), Helen McNamara 
(by invitation) and Kendrick Hare, The Yew 
1 ork Hospital and Dept of Pediatrics, 
Cornell University Medical College 
Decrease in the ridiosodium and thiocvanate 
sp ices during grow tli 

2 K I Altman, G W Casarett, R E Masters, 

T R Noonan, and K Salomon, (introduced 
by W F Bale), University of Rochester 
School of Medicine and Dentistry, Uonne 
Energy Project 

Ilemin synthesis with glycine containing C 
in its alpha-carbon atom ' 

3 John M Anderson, (intioduccd by Otto Y 

Ilelff), Dept of Biology, Brown Unuersity 
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Changes in nitrogen distribution in the Japan- 
ese beetle during metamorphosis 

4 K Levine and N G Schneeberg (by tnvi- 

lation). Dept of Mclabohsm and Endo- 
crinology, Research Institute, Michael Reese 
Hospital, Chicago 

The disposal of intravenously administered 
<1111100 acids by normal, hepateetomized, 
depancreatized and^ hyperthyroid dogs 

5 C Martin Rhode (by mutation) , William M 

Parkins and Harr> M Vars, Harrison Dept 
of Surgical Research, Schools of Medicine, 
Uinv of Pennsyhanta 

Nitrogen balances of dogs continuously infused 
iiith 50% glucose and protein preparations 

6 L Van Middlesworth and D H Copp (intro- 

duced iiyj P Cl\x\s}ey), Division of Physiol- 
ogy, University of California, and Vni- 
I ersily of Tennessee 

Post fracture nitrogen loss i\ith and nithout 
methionine supplements to good aud poor 
protein diets 

7 Jay A Smith (by inuitation), Piero P Foa, 

Harriet R Weinstein (by invitation), A 
Sidney Ludwig (by invitation), and J 
Marim Wertheim (by mvilalion), Dept of 
Physiology and Pharmacology, Chicago Medi- 
cal School 

Some to\ic effects of acid and neutralized 
thiamine solutions 

S Isaac M Berry (by invilalton) and A C Ivy, 
Dept of Clinical Science, Unuersity of 
Illinois College of Medicine 
The tolerance of dogs to intravenously ad- 
ministered fatty chyle and synthetic fat 
emulsion 

9 Piero P Foa and Harriet R Weinstein (by 
invitation), Dept of Physiology and Phar- 
macology, Chicago Medical School 
The lipids of the rat brain in choline deficiency 

10 M H Hack (introduced by Hubert R Catch- 

pole), Dept of Pathology, Unuersity of 
Illinois College of Medicine 
The phosphatide composition of human 
ery throcytes 

11 Wiktor W Nowinski (introduced by C M 

Fomerat), Tissue Culture Laboratory and the 
Psychopathic Hospital, Medical Branch, 
University of Texas 

Influence of anti organ sera upon the oxygen 
uptake of the spleen and brain 

12 J H Peters (by mutation), L Greenman (by 

invitation), and T S Danowski, Dept of 
Research Medicine and the Renziehatisen 
Foundation Unuersity of Pittsburgh School 
of Medicine 

Beneficial effects of calcium chloiide in fluoride 
poisoning 


PHYSIOLOGY E 
Friday, March 10, 1 ^5 p m 
Room 17, Convention Haei, 

Blood Volume 

1 J LaRue Wiley (introduced by II C Bazett), 

Michael Newton (introduced by H C 
Bazett) and J B Tracy, Jr (introduced by 
H C Bazett), Dept of Physiology, Medical 
School, Uniieisily of Pennsylvania 
Relationship in the dog betw een inferior vena 
caval pressure and total plasma protein 

2 C H William Ruhe and Paul L McLain (intro- 

duced by C C Guthrie), Dept of Physiology 
and Pharmacology, School of Medicine, Uni- 
versity of Pittsburgh 

comparison of heat coagulable serum solids 
\\ ith serum protein determined bv a Kjeldahl 
method 

3 J P Henry, H Jacobs (by invitation), H 

Meeham (by mutation) and A Karstens 
(by invitation), Dept of Physiology, Uni- 
versity of Southern California, and Aero 
Medical Laby , hr Materiel Command, 
Wright Field 

The effect of pressure breathing on circulating 
blood volume (1) Fluid loss into the tissue 
spaces 

4 Thomas H Allen and Peter D Orahovats 

(by invitation), Dept of Physiology, College 
of Physicians and Surgeons, Columbia Uni- 
versity 

V method for estimating traces of T 1824 by 
combination i\ ith cellophane 

5 Robert T Nieset (introduced by H S Mayer- 

soa) , School of Medicine, Tulane University, 
and the Research Division of the Alton Ochsner 
Medical Foundation 

Blood volume determination by plasma dye 
dilution and dilution of red cells tagged iiith 
P 32 

6 A H Tuttle (introduced by R R Overman), 

Dept of Physiology, University of Tennessee 
College of Medicine 

Blood, plasma and extracellular fluid volumes 
in experimental lo\i colonic obstruction 

7 PaulL McLain and C H William Ruhe (intro- 

duced by C C Guthrie), Dept of Physiology 
and Pharmacology, School of Medicine, 
University of Piitsbwgh 
On estimating the relative volumes of cor- 
puscles and serum in blood 
S James C Moore and O W Shadle (introduced 
by Hampden C Lawson), Dept of Physiol- 
ogy, University of Louisville School of Medi- 
cine 

Estimation of the total circulating red cell 
volume by the use of methenioglobin-tagged 
cells 
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9 O W Shadle and James C Moore {introduced 
62 / Hampden C Lawson), Dept of Phijaiol- 
ogy, University of Louisville School of 
Medicine 

Measurement of red cell volume loss by the 
use of methemoglobin-t igged cells 
10 R L "Post {by invitation) and C R Spealman, 
Dept of Physiology, University of Pennsyl- 
vania Medical School 

\ anation of total circul iting hemoglobin and 
rcticuloeyte count with se ison and following 
heraoi rhage 

PHYSIOLOGY 
Papers Read bj Title 

1 E F Adolph, Dept of Physiology, University 

of Rochester 

Cold tolerance and cold iinincisioii m infint 
rats 

2 Grant R Bartlett (intioduccd by William G 

Clark), Scripps Metabolic Clinic, La Jolla 
Molecular structure and activitj of “vitimin 
P”-like substances Inhibition of succin- 
oxidase 

3 JamesH Birme {by invitation), \Y J Evcrsolc 

{by invitation) and Robert Gaunt, Dept of 
Zoology , Syracuse Lnucrsity 
Survival of adroimlcctomized-uophrectoniued 
rats treated with desoxj corticosterone 

4 Stanley Block {by invitation), Louts Rosen- 

berg {by invitation), R H Broh-Kahn 
{by invitation) and I Arthur Mirsky, May 
Institute for Medical Research of the Jewish 
Hospital, Cincinnati 
The source of uropepsin 111 nun 

5 William J Bowen {introduced by Heinz 

Specht), Laboratory of Physical Biology, 
National Institute of Health, Dethesda 
Alkali decomposition of myoglobin 
C Daniel A Brody {by imitation), 3 D Lawson 
{by invitation) and J P Quigley, Dept 
of Physiology, Uniicrsity of Tennessee 
Production of waves of inhibition in the eso- 
phageal-fundic region 

7 F Brown {by invitation) and S Rodbard, 

Cardiovascular Dept , Reseat eh Institute, 
Michael Reese Hospital, Chicago 
Pulmonary arterial pressure of the chicken 

8 L D Carlson, A W Martin, and V Gattone 

{by invitation), Dept of Physiology and 
Biophysics, School of Medicine, University 
of Washington 

An appaiatus for the measuiement of pulmon- 
ary function 

9 T S Chang {by invitation) and Smith Free- 

man, Dept of Expel imental Medicine, 
Northwestern Uniieisity and Division of 
Expet imental Medicine, Mayo Foundation 


Changes 111 blood level of ci trie acid and calcium 
in nephreetoini/ed dogs 

10 John L Chapin {by invitation) and Hermann 

Rahn, Dept of Physiology, UnnersiUj oj 
Rochester School of Medicine and Denluivj 
LITcet of CO: upon the ventilation response of 
the beaver 

11 George P Child {by invitation), B S Hard 

man {by invitation), R A Woodbury and 
R Torpin {by invitation), Depts of Pharma 
cology and Obstetrics and Gynecology, Uni 
vcrsity of Georgia School of Medicine 
Ephedrine efTcet on human uterine con 
traetions 

12 William G Clark and T A Geissman {by 

invitation), Scripps Metabolic Clime, La 
Jolla, and Dept of Chemitgry, Uniursiiy 
of California 

Moleeiilar strueture and activity of “vitamin 
P” like substances Inhibition of ovulation 
of einnephriiie 

13 J M Crismon, Dept of Physiology, Stanford 

Unncrsity School of Medicine 
Errors induced by phosphate in flame photora 
eter analysis of tissue ash for sodium and 
jiotassium 

11 C G Drake {by invitation) and G W Star 
raky. Dept of Physiology, I acuity of Medi 
cine, Unncrsity of Western Ontario 
Lffeetof convulsantugentson partially isolated 
neurons of the eentral nervous system 
15 Janet Pairflcld {introduecd by H F Vdolph), 
Dept of Physiology, L niiersity of Rochester 
ElTeetsof cold on infant rats 
1C A M Freedman, {by invitation) and H E 
Himwich, Medieal Diiision, Army Chcnucal 
Center, Md 

Effect of size, se\ and pregnancy on the lethal 
ity of di-isopropyl lluorophosphate (DFP) 
17 M Friedman and S O Byers (by iniitalioii). 
The Harold Briinn Inslilute for Cardw 
lascular Research, Mt Zion Hospital, San 
h rancisco 

Comp irison of the renal clearances of allantom 
and iiiulin in man 

IS M H F Friedman and J E Thomas, Bepl 
of Physiology , Jefferson Medical College 
Preparation and assay of secretin 

19 Frederick A Fuhrman, Dept of Physiology, 

Stanford Unncrsity School of Medicine 
Effect of rutin in experimental frostbite 

20 R G Grenell, B Moore {by invitation), H S 

Burr {by invitation), W Brown {by tnviia 
tion) and S Friedman {by imitation), 
Divisions of Neuroanatoiny and Psychiatry, 
Yale University School of Medicine an 
Fairfield State Hospital, Newtown, Conn 
Electrical correlates of psy'chiatric distur 
ances 
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21 R E Gosselin (introduced 61/ E E Adolph), 

Depl of Physiology, UniiersUy of Rochester 
Acute hypothermia in guinea pigs 

22 fRichard A Groat, Dept of biatomy, Bowman 

Gray School of Medtctne of IFoIe Forest 
College 

Relationship of volumetric rate of blood flow 
to arterial diameter 

23 C C Guthrie and Marian B Lee (by invita- 

tion), Depl of Physiology and Pharmacology, 
School of Medicine, Uniiersiiy of Pittsburgh 
Quantitative effect of hemorrhage on plasma 
proteins 

24 Frederick S Hammett, The Lankenau Hos- 

pital Research Institute, Philadelphia 
Possible influence of cosmic energy cycles on 
grow th 

25 'William A Hiestand and Forst D Fuller 

(by invitation), Laboraloiy of Animal 
Physiology, Purdue University, and Dept 
of Zoology, DePauw Uniicrsity 
Is heat death due to a ni3’t)to\ic factor? 

26 Robert Hodes, Depl of Physical Medicine, 

Graduate School of Medicine, and the Eldridge 
Reeves Johnson Foundation, Untiersily of 
Pennsylvania 

Muscle action potentials in human polio- 
myelitis before and after treatment by 
Billig’s method 

27 S M Horvath, R N Miller (by invitation) and 

B K Unit (by invitation) , Dept of Physical 
Medicine, Graduate School of Medicine, 
University of Pennsylvania 
Heating of human muscle tissue by micro 
naves 

2S C Riley Houck, Depls of Physiology, New 
York University College of Medicine and 
the University of Tennessee College of Medi- 
cine 

Statistical analysis of filtration rate and renal 
plasma flow in normal dog and man 

29 O H Janton (by invitation), H P Redondo 

(by invitation) and J C Scott, Depl of 
Physiology, The Hahnemann Medical College 
Pulmonary gas exchange folloning ligation 
of a pulmonary artery in man 

30 E Kaplan and N R Joseph (introduced by 

C I Reed), Depl of Physiology, College of 
Medioine and Department of Chemistry, 
College of Pharmacy, Uniiersity of Illinois 
Determination of circulation rate in articular 
structures 

31 Elizabeth N King (by imitation), M H F 

Friedman and I J Pincus (by imitation). 
Dept of Physiology, Jeffetson Medical 
College, Philadelphia 

Tryptic activity of pancreatic juice after dilu- 
tion with gastric juice 


32 Bruno Kisch, Marine Biological Labot atony, 

Woods Hole 

The electrogram of the fish heart 

33 Alfred Leimdorfer, Depl of Pharmacology, 

University of Illinois College of Medicine 
Eleetroencephalographic anal j sis of action of 
amidone, morphine and strychnine on the 
central nervous system 

34 D H LeMessurier (introduced by C K IVool- 

sej), Depl of Physiology, Johns Hopkins 
University School of Medicine 
Auditory and visual areas of the cerebral cortex 
of the rat 

35 Richard W Lippman (introduced by T A.ddis), 

Dept of Medicine, Stanford University 
School of Medicine 

Effects of protein and fluid consumption upon 
plasma volume and circulating protein in the 
rat 

36 David I Macht, Division of Pharmacology, 

Laboratories of Sinai Hospital, Baltimore 
Thromboplastic effects of sulfa and penicillin 
combinations 

37 Martin B Macht and Elizabeth L Pillion 

(introduced by IS S Belding), The Quarter- 
master Corps, Climatic Research Laboratory, 
Lawrence, Mass 

Changes in skin temperature and blood flow of 
hand following ingestion of certain armno 
acids 

38 N S R Maluf, Dept of Pharmacology, Uni- 

versity of Louisville School of Medicine and 
the Louisville General Hospital 
Urea clearance by perfusion of the entire intact 
small intestine in man 

39 John Marshall (by invitation) and G E 

Wakerlin, Dept of Physiology, University 
of Illinois College of Medicine 
Purification of renin 

40 E M Martin (by invitation), M J Martin 

(by invitation) J P Henry, J L Gamble, 
Jr (by invitation) and R S Shaw (by 
invitation). Aero Medical Laboratory, Air 
Materiel Command, Wright Field 
The effects of various pressure application 
devices (anti g suits), upon arterial and 
venous pressures 

41 A T Milhorat, Depts of Psychiatry and Medi- 

cine, Cornell University Medical College, 
The Russell Sage Institute of Pathology and 
the Aeui York Hospital 

Effect of delta- and gamma tocopherol on 
creatinuria in progressive muscular dys- 
trophy 

42 Dorothy Nelson (introduced by J S Graj), 

Dept of Physiology, Northwestern Unt- 
veistiy Medical School 

The sodium chloride tolerance of female mice 

43 John F Perkins, Jr and M C Li ( intioduced 
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hy E j\I Landis), Dept of Physiology, 
Haivaid Medical School 
The effects of changing the tempeiature of the 
normal and denervated nictitating mem- 
brane 

44 J J Reinhard, Jr (by invilalion) O Glasser 

(by invitation) and Irvine H Page, Re- 
search Division of the Cleveland Clinic 
Foundation 

Effects of hemorrhagic shock on hepa- 
tectomizcd and bilaterallj' ncphrcctomucd- 
hepatectomizcd dogs 

45 Boris B Rubenstein, Dept of Mclabolisni- 

Endoci inology Reseaich, Michael Reese Hos- 
pital 

Does progesteione or testosterone liter the 
human vaginal smear? 

46 Gerald R Seaman (introduced by C G 

Wilber) Biological Laboralory, Fordhani 
University 

Relation between growth and syntlicsis of 
lipids in colpidiuni 

47 Herbert Shapiro, Laboiatory oj Physical 

Biology, National Institute of Health, 
Bethesda 

The retarding action of vitamin C in plijsio- 
logical concentiations on the rate of tell 
division 

- 48 Walter B Shelley and I' rank N Melton (by 
invitation) , Dept of Dermatology, bnncrsity 
^ of Pennsylvania School of Medicine 
> The permeability of normal human skin to 
' histamine 

49 Ephraim Shorr, B W Zweifach and S Baez 

(by imitation), Dept of Medicine, Cornell 
University Medical College and the A cio Yorl 
Hospital 

Hepato-rcnal factors in circulatoiy homeo- 
stasis 

50 Franklin F Snyder, Harvard Medical School 
Oxygenation of the cold blood of breathing 

fetuses during i prolonged period 

51 F J Sichel and Cheryl Parkhurst (by imita- 

tion), Unueisity of Vermont College of 
Medicine 

The leakage of potassium from injured muscle 
fibres 

52 Verne W Swigert (by invitation), Hamilton 

R Fishback (by invitation), Lillian E 
Cisler (by invitation) and Frederic T 
Jung, Noi thwestei n Umieisity Medical 
School 

Silicone implantations in the lat 

53 Julian M Tobias, Dept of Physiology and 

Toxicity Lahoratoiy, Uniieisily of Chicago 


Sodium ind jwtassmin in insects lariae 
pup 1 C and idiilts 

51 Clara Torda and Harold G VioMt, New Yorl 
Hospital and Dcpls of Medicine (h enrol 
ogy) and Psychiatry, Cornell Uniieniiy 
Medical College 

Effect of acetylcholine, caffeine and alkaloids 
on ictivity of muscle idcnosinctriphos 
phatasc 

55 Frank Visscher, Research Laboratories, Upjohn 
Co , Kalamazoo 

Fractionation studies of enterogastrone activ 
ity in jiyloric ligation rats 

50 G van Wagenen, Dept of Obstetrics and 
Gynecology, Yale bnncrsity School of 
Medicine 

Vikimin k dchcicncy in prcgruincy 

57 Virginia eimar (by imitation) and Rosalind 
Wul/en, Dept of Zoology, Oregon State 
College 

Lcutocy tosis of guinc i pigs deficient iii the 
inti stiffness f ictor 

5S Arne N ^\lck and Francis Pauls (introduced 
by 1 iton X MicKiy), Sertpps Metabolic 
Clinic, I a Jolla 

Prcpaiationof inti ulcer substmee from bovine 
urine 

59 Charles G Wilbur, The Biological Laboratory, 
i'ordhum L niicrsity 

Glutosi met ibohsin in nurmc invertebrates 

GO D L Wilson (by ;«iit(fiio«) and J F Manery, 
Dept OJ Biochemistry, L niiersity of 'loronto 

Sodium, iiotassimn iml chloride in leuco 
cy tes 

G1 Claude t Vinder, Mona M Anderson (by 
imitation) and Hervej C Parke (by imda 
tion). Research Laboratories, Parke, Dans 
tL Co, Dctioil 

Coiiiparativ c iiropcrtics of six phcnctliyl- 
aiiiincs 

C2 Verner J Mulff (by invitation) and Theodore 
L Jahn, Dept of Zoology and Physiology, 
Unnersily of Illinois, and Depts of Physiol 
ogy and Zoology, State biinersity of Iowa 

Rcl ilion of retinal and optic nerve response 
to intensity' of illumination of the grass 
hopper eve 

63 B W Zweifach, S Baez (by invitation), R 
F Furchgott (by imitation) and Ephraim 
Shorr, Dept of Medicine, Cornell Urn 
versity Medical College and the New lork 
Hospital 

Ilepato-renal fictors in circulatory homeo- 
St ISIS 



PROGR-UI OF THIRTY SECOND ■iNNU VL MEETING 


341 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS, INC. 

Thirt\-Ninth ANNR'iii Meeting 


BIOCHEMISTRY A 

Tuesday, March 10, 9 00 a m 
Room C, Convention Ha.lii 

Acetate Metabolism 

1 Albert L Lehninger and Eugene P Kenned} 

(by tiivilation), Depts of Surgcnj and Bto- 
chomsiry. University of Chicago 
The fatty acid ONidnse complex of rat hv er and 
intracellular structures 

2 Nathan O Kaplan (6;/ iinutaiion) and Fritz Lip. 

mann, Biochemical Research Lab , Massa- 
chusclts General Hospital, and the Depl of 
Biological Chemistry, Hanard University 
Medical School, Boston 

Reactions between acetate, acetil phosphate 
and the adenylic acid sjstcm in tissue and 
bacterial extracts 

3 Harold Slrecker(6y limitation), L O Krampitz, 

and Harland G Wood, Dept of Biochemts 
try, Western Reserve Univeisity School of 
Medicine, Cleveland 

The role of acetalphoaphate in the phospho- 
clastic and dismutation reactions of pyru- 
vate 

4 David Nmelii (by invitation) and Fritz Lip- 

manit, Biochemical Research Lab , Massa- 
chusetts General Hospital, and the Dept of 
Biological Chemistry, Hanard University 
Medical School, Boston 

Respirator} metabolism in least and co- 
enzyme \ levels Effect of phenyl pan 
thenone on coenzj me A s} nthesis 

5 Michael S Weiss, Helen Voripaieff, and David 

Nachmansohn (introduced by K T Clarke), 
Dept of Neurology, College of Physicians 
and Surgeons, Columbia University, New 
York 

Inhibitors of choline acetylase 

6 Morris Soodak (by invitation) and Fritz Lip- 

mann, Biochemical Research Lab , Massa- 
chusetts General Hospital, and the Depts of 
Biological Chemistry and Medicine, Harvard 
Umierstiy Medical School, Boston 
An enzymatic microroethod for determination 
of acetic acid 

7 Simon Black (introduced 6y E S Guzman Bar- 

ron), Chemical Div , Dept of Medicine, Unv- 
verstly of Chicago 

A microanalytical method for acetic and other 
volatile acids 

S Konrad Bloch and W Kramer (by invitation). 
Dept of Biochemistry and Inst of Radio- 


biology and Biophysics, Univeisity of 
Chicago 

S} nthesis of fatty acids m rat liver slices 
9 H S Anker (introduced by E A Evans, Jr ), 
Depl of Biochemistry, University of Chicago 
On the fate of labeled pyruxic acid in the 
intact animal 

10 R Gordon Gould (by invitation), I M Rosen- 

berg (by invitation), Marott Sinev (by in- 
vitation), and A Baird Hastings, Dept of 
Biological Chemtsiitj, Harvard University 
Medical School, Boston 

Rate of C^Oi excretion following intrapen- 
toneal administration of isotopic bicarbon- 
ate and acetate 

11 W D Armstrong, Jack Schubert (by invita- 

tion), and Arthur Lindenbaum (by invita- 
tion), Dept of Physiological Chemistry, 
University of Minnesota Medical School, 
Minneapolis 

Tissue incorporation and excretion of radio- 
active carbon administered as carbonate 

BIOCHEMISTRY B 
Tuesday, March 16, 9 00 a m 
Rooxi D, Convention Hall 


Ammo Acid Determinations 

1 Stanford Moore (by invitation) and William H 

Stem, The Rockefeller Institute for Medical 
Research, New York 

Chromatography of anuno acids Colori- 
metric ninhydrm method for analysis of the 
effluent 

2 W'llliam H Stem and Stanford Moore (by in- 

vitation), The Rockefeller Institute for Medi- 
cal Research, New York 
Chromatography of ammo acids Solvent 
sj stems for the fractionation of protein hy- 
drolj sates 

3 Albert S Keston (by invitation), Sidney Uden- 

fnend (by invitation), and R Keith Cannan, 
Dept of Chemistry, New Yoik University 
College of Medicine 

Application of the isotopic derivative method 
of anal} sis to protein hydrolysates 

4 Milton Levy and Evelyn Slobodiansky (by in- 

vitation), Dept of Chemistry, New York 
University College of Medicine 
The arrangement of ammo acids in silk, an 
application of the isotopic derivative tech- 
nique 
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5 Albert S Keston (by tiivitatwn), Sidney Uden- 

fnend (by invilalioii), and Milton Levy, Dept 
of Chemistry, New York University College 
of Medicine, New York 
Quantitative analysis of protein hydiolysates 
on paper chromatograms by means of the 
isotopic derivative method 

6 N F Young and F Homburger {introduced by 

T F Gallagher), The Sloan- Keltciing Inst 
for Cancer Research, Research Div Mcm- 
oiial Cancer Center, New York 
The application of paper chromatography to 
the study of aminoaciduria in patients with 
liver disease 

7 Stanley R Ames and Hugh A Risley {intro- 

duced by Y h Hams), Labs of Distillation 
Products, Inc , Rochester 
Aminoaciduria in progiessivc muscular dys- 
trophy 

8 J Logan Inin and Elinor Moore Irvin {by in- 

vitation), Dept of Physiological Chemistry, 
Johns Hopkins University School of Medi- 
cine, Baltimore 

The determination of various amines by pro- 
ton exchanges with ethyl cosiii in non- 
aqueous solvents 

9 M X Sullivan, Chemo Medical Research Inst , 

Geoigetown University, Washington, D C 
A comparison of reactions of cysteine and 
j Beta-beta dimethyl cysteine 
0 Dean Burk, Silvio Fiala {by invitation), John 
Hearon {by invitation). Mane Hesselbach {by 
invitation), Milton Levy {by invitation) , and 
Arthur L Schade, National Cancer Insti- 
tute, National Institute of Health, Buhcsda, 
Md , and Ovetly Biochemical Research 
Foundation, \ew York 

Reversible oxygenation, irreversible oxida- 
tion, and decarboxylation of cobalt amino 
acid complexes w ith oxy gen gas 
11 Martin E Hanke, Dept of Biochemistry, Uni- 
versity of Chicago 

Conditions necessary for complete decarboxy- 
lation of pure L lysine and l tyrosine by 
ammo decarboxylases 

BIOCHEMISTRY C 

Tuesday, March 16, 9 00 a m 
Room B, Convention Hall 


Proteins 

1 Sidney Roberts {by invitation) and Abraham 
White, Dept of Physiological Chemistry, 
Yale Univeisity School of Medicine, New 
Haven 

Biochemical characterization of lymphoid tis- 
sue proteins 


2 Erland C Gjessing (iiRrodi/ced 6// Alfred Chan 

utin), Biochemical Lab , University of Vir 
ginia, Richmond 

Fractionation of lymphoid tissues 

3 Adolph Abrams (by invitation) and Philip P 

Cohen, Dept of Physiological Chemistry, 
University of IFisconsm Medical School, 
Madison 

I' ractionatioii studies on the cytoplasmic pro 
teins of human Ij mphoid tissue 

4 Jordi Folch and L L Uzman {by invitation), 

McLean Hospital, Waverley, Mass , and Har- 
vard University Medical School, Boston 
Brain proteins isolation of a bircfringent hpo- 
nuclcoprotcin 

5 J Murray Luck and A Clark GrilTm {by in- 

vitation), Dept of Chemistry, Stanford Uni- 
versity, Call] 

Fractionation of liver proteins 

6 Frank W Putnam, Lloyd M KozlofT {by in- 

vitation), and E A Evans, Jr , Dept of Bio- 
chemistry, Uniiersilyof Chicago 
Purification and properties of E coli hacterio- 
ph ige Ts 

7 D W Woolley, Labs of The Rod cfcller Insti- 

tute for Medical Research, New Yort 
Some cry si ilhne peptides isolated from enzy- 
mic digests of insulin and their relationship 
to strcpogenin 

S Frank A Csonka, Bureau of Human \ utntion 
and Home Economics, igncullural Research 
Ulministralion, 0 S Dept of Igriciiltiire, 
Washington 

Dietary mllucnce on the amino acid compoai 
tion of proteins 

9 T L McMeekin, B D Polls (by ineitalwn), 

E S Della Monica (hi/ iniitatioa), and J H- 

Custer {by invitation). Eastern Regional Re- 
search Lab , Philadelphia 
A cry st illine compound of ^-lactoglobulin with 
dodeev 1 sulfate 

10 Stephan Ludewig and Alfred Chanutin, Bio- 
chemical Lab , Unucrsity of Virginia, Char- 
lottesville 

Studies on the agglutination of human and rat 
red cells by castor bean extracts 

BIOCHEMISTRY D 
Tuesday, March 16, 9 00 a m , 

Room S, Convention Hall 


Lipids 

1 Walter Marx and Mortimer Lipsett {intiodiiccd 
by Harry' J Deul, Jr ), Dept of Biochemis- 

tiy, Univeisity of Southern California Medi- 
cal School, Los Angeles 
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Enzjinatic destruction of cliolestcrol by rat 
luer extract uivilro 

2 R T Holman {introduced 6^ P B Pearson), 

Mcdiciiiska i^obclinst , Stockholm, and Dt.pt 
of Biochemist) ij and Nutiiiion, H and M 
College of Texas, College Station 
Coupled oxidations in enrj inatically oxidized 
hnoleic acid 

3 Camillo Artom and Marjorie A Swanson (by 

invitation), Dept of Biochemistry, Bowman 
Giay School of tUedicinc, Wake Sorest Col- 
lege, Winston Salem 
On the absorption of pliospholipides 

4 Camillo Artom and W E Cornatzer (by invita- 

tion), Dept of Biochcmisti y. Bowman Gray 
School of Medicine, li'aAc Forest College, 
Winston Salem 

The action of ethanolamiiie, monomethyl- and 
dimethyl ethanolanunc on hpidc pliosphory- 
latiou 

5 Warren M Sperry and Florence C Brand (by 

invitation). Dept of Biochemist) y, New York 
State Psychiatiiclnstitute, Nov 1 ork 
The determination of choline in brain lipids 
G Sie Hsien-gieh (by imnlaiioii), C E Faust (by 
tioii), and Harold H Williams, Depf of Bio- 
chc))iistry, Cornell University, Ithaca 
_ Studies on cerebroaides 

7 Alfred E Koehler, Elsie Hill (by invitation), 
and Frank Fearney (by invitation), Santa 
Barbara Cottage Hospital and The Sansuin 
Clinic Research Foundation, Santa Barbara 
Studies on the micro molecular distillation of 
blood lipids 

S J C Forbes and William B Porter (by invita- 
tion), Depts of Biochemist) )j a))d Medicine, 
Medical College of Virginia, Richmond 
Fiactionation of serum cholesterol 

JOINT SESSION OF THE FEDERATION 
Tuesday, Mareh 16, 1 30 p m 
Bxllroom, Convention Hale 
Program on page 314 

BIOCHEMISTRY BUSINESS MEETING 
Tuesday, March 16, ^ 15 p iii 
Room C 

BIOCHEMISTRY A 

Wednesday, March 17, 9 00 a m 
Room C, Convention Hale 


Phosphorus Compounds 

1 Otto Meyerhof and Peter Oesper (by invita- 
tion), Dept of Physiological Chemistry, 


School of Medicine, University of Pennsijl- 
vania, Philadelphia 
The free energy of phosphorylation 

2 Ernst Vischer (by invitation) and Erwin Char- 

gaff, Dept of Biochciiiistry, College of Phijsi- 
cians and Surgeons, Colimbia University, 
New York 

Studies on the composition of nucleic acids 

3 Gerhard Schmidt, Ricardo Cubiles (by invita- 

tion), and S J Thannhauser, Boston Dis- 
pensary, Tufts College Medical School 
Ribopolynucleotide fractions formed during 
the enzymatic hydrolysis of yeast ribonu- 
cleic acid 

4 Zacharias Dische, Dept of Biochemistry , Col- 

lege of Physicians and Surgeons, Columbia 
University, New York 

The breakdown of free and combined adeno- 
sine 5 phosphate (AdPh) in intact human 
erythrocytes 

5 E Hacker (introduced by S Ochoa), Dept of 

Bacteriology, New York University College 
of Medicine 

Enzymatic formation and breakdonn of pen- 
tose phosphate 

6 W Wayne Kielley (introduced by Otto Meyer- 

hof), Dept of Phijsiological Chemist) y. 
School of Medicine, University of Pennsyl 
vanta, Philadelphia 

A new adenosmetriphosphatase of muscle 

7 Arthur Kornberg and Olov Lindberg (i nti oduced 

by Carl F Con), Dept of Biological Chem- 
istry, IVashington University School of Medi- 
cine, St Louis 
DPN pyrophosphatase 

8 Aser Rothstein and Rebecca Meier (introduced 

by Harvey B Haag), University of Rochester 
School of Medicine and Dentist) y, N F 
■Vdenylpyrophosphatases and other phospha- 
tases in the cell surface of living jeast 
(Pharmacol ) 

9 H G Albaum, M Ogur (by invitation), H 

Mendelow (by invitation), and A Hirshfeld 
(by invitation), DepCs of Biology and Chem- 
istry of Brookhjn College 
Ademne-pentose pyrophosphate from mung 
beans 

10 Oscar Bodansky and Norma Strachman (by in- 

vitation). Dept of Pharmacology, Cornell 
University Medical College, Neiv York 
The inhibitory effects of a ammo acids on 
phosphatase activity 

11 Eunice V Flock and Jesse L Bollman, Mayo 

Foundation, Rocheste) , Minn 
Alkaline phosphatase activity of intestinal 
Ij niph of the rat 
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BIOCHEMISTRY B 
Wednesday, March 17, 9 00 a. n\ 
Room D, Convention Hall 


Ammo Acid Metabolism 

1 H R Crookshank (by tnvilaltoii) and Clarence 

P Berg, Biochemist! y Dept , Medical College 
of Alabama, Birmingham, and the Biochem- 
ical Lab , State University of Iowa, Iowa City 
Changes m the composition of the blood of rats 
fed L histidine 

2 Ella H Fishberg, Biochemical Lab of Beth 

Israel Hospital, New York 
The quinoid stage of tyrosmo metabolism 

3 W KnowltonHall (1)1/ muitaiioiOi V P Siden- 

Strieker and Katrine Rawls (by invitation), 
Depts of Medicine and of Biochemisti y, Uni- 
veisity of Geoigia School of Medicine, Augusta 
Factors atfectiiig the e\cietioii of metabolites 
of phenylalanine and tyiosiiie in alkajitaiiU- 
ria (Nutrition) 

4 Halvor N Christensen, The Children’s Hospi- 

tal, and the Dept of Biological Chemishy, 
Harvard Univeisity Medical School, Boston 
The distubution of ammo acids beta ten fetal 
and maternal extracellular fluids and cells 

5 Philip Handler, Henry Kamin {by invitation), 

and Jerome S Harris (by invitation), Depts 
of Biochemistry and Pcdiatiics, Dale Dnt- 
versity School of Medicine, Durham 
The metabolism ot parcntcrallj administered 
ammo acids I Glytine 

6 David Shemin, Irving M London {by invita- 

tion), and D Rittenberg, Depts of Biochcm- 
istiy and Medicine, College of Physicians and 
Suigcons, Columbia Univeisity, Lew York 
The in vitio sj nthesis of heme from glj tine by 
the nucleated led blood cell 

7 Irving M London {by invitation), Randolph 

West, David Shemin, and D Rittenberg, 
Depts of Medicine and Biochemistry, College 
of Physicians and Surgeons, Columbia Lni- 
veisity. Acre loik, and the Piesbytcnan 
Hospital in the City of New 1 oik 
On the origin of stercobilin in humans 
S Louis D Greenberg and James F Rinehart {by 
invitation), Diis of Pathology and Phatma- 
cology, Univeisity of Calif oinia Medical 
School, San Ftancisco 

Xanthurenic acid excretion in pyiidoxine de- 
ficient rhesus monkeys 

9 Jack Schultz and George T Rudkin {intioduced 
by Gent Toennies), Lankenaii Hospital Re- 
seaich Inst , and Inst foi Cancel Rcseaich, 
Philadelphia 

Absence of a sparing action of tryptophane on 
nicotinamide requirements of the fly, Droso- 
phila melanogasiei 


10 Robert MacVicar (by invitation) and R H. Bur. 

ns, Dept of Biochemistry, University of Wu 
consul, Madison 

Studies on the nitrogen metabolism of tomato 
using N“-labcled ammonium sulfate 

11 James M Orten, Dept of Physiological Chem- 

istry, Wayne University College of Medicine, 
Detroit 

Further studies on the effect of cysteine and 
histidine on the production of cobalt poly- 
cythemia 

BIOCHEMISTRY C 
Wednesday, March 17, 0 00 am 
Room B, Coxvextiox Hale 

Li\cr Protein Regeneration, Nitrogen Balance 

1 D Rittenberg, Edith E Sproul (by invUalion), 

and David Shemin, Dept of Biochemistry and 
Pathology, College of Physicians and Sur- 
geons, Columbia Uniicrsily, New Yorl 
Rate of protein form ition m the livers of par- 
tially liLpalcctomized rats 

2 Harry M Vars and Charles E Fnedgood (i>y ni- 

vilulion), Harrison Dept of Surgical Re 
btiDc/i, School of Medicine, University of 
Ptniisyliania, Philadelphia 
The influence o: fat in the diet upon nitrogen 
metabolism and liver protein regeneration 

3 Leon L Miller, Dept oj Biochemistry, Jefferson 

Medical College, Philadelphia 
Loss mil rcoioration ot rat liver enzymea (ac 
tivity) rel itcd to dietiry changes in liver 
protein 

4 Sam Scifter, David M Harkness (by iniita 

lion), B Feldman {by invitation), Leonard 
Rubin {by imitation), and Edward Munt- 
vvylcr. Dept of Bioehemistry, Long Island 
College ot Medicine, Brooklyn 
Concent 1 ation changes of certain vitamins and 
enzy mes in liv ers of rats on protein free diet 

5 Carl Alper {by invitation), Shirley DeBiase {by 

niuitatioii), and Bacon F Chow, Die of Pro- 
tein Chemistry, Hie Squibb Inst for Medical 
Rcseaich, Acw Brunswick 
The rate of dis ippearance of human albumin 
in norm il and protein depleted dogs 
owe Hess, Georgetown Medical School, Wash- 
ington 

The latcs of absorption of l- and dl methi- 
onine 

7 James D Solomon and Stanley W Hier {intro- 
duced by 01 if Bergeim), Dept of Biological 
Chemistry, Univeisity of Illinois College of 
Medicine, and the Research Labs , The Wil- 
son Labs , Chicago 

Influence of feeding aimno acids on the spinal 
fluid level of free amino acids 
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S Robert H Silber, E E Howe, and Curt C Por- 
ter (introduced by Edgar G Aliller), IIcrcL 
Jnst foi Therapeutic Re<tearch and the MeicL 
Research Labs , Rahuay, N J 
The urinary excretion of ammo acids and pep- 
tides after intravenous infusion to dogs 
9 H E SauberUch {by invitation) and C A 
Baumann, Dept of Biochemistry, College of 
Agi iculture, Univeisity of ]]' isconsin, Madi- 
son 

Viiiino aoid excretion as influenced bj dietary 
proteins of different biological \ alue 
10 George S Samuelsen (by iniilation), Grace E 
Griffin (by invitation), Lois E Griffith (by in- 
iitation), Sam Seifter and Edward Munt- 
w)ler. Dept of Biochemistry , Long Island 
College of Medicine, Brooklyn 
Blood and “tissue” protein changes in dogs on 
protein deficient diets with and without sup 
plementation 

BIOCHEMISTRY D 
Wednesday, March 17, 9 00 a m 
Room S, Convention Hvlo 


Steroids 

1 H Hirschmann, Frieda B Hirschmann (by in 

vilation), and Margaret A Daus (by invita 
lion). Dept of Midicine ft estern Reserve 
University and the Lakeside Hospital, Cleve 
land 

Stereochemistry of allopregnanetriol 3,16,20 
of mare’s urine 

2 William J Haines, Man P Goodwin, George 

Pish, and Foil A Miller (tnUoduced by Mar- 
vin H Kuizenga), Riseaich Labs , The Up 
John Co , Kalamazoo, 3Iich , and Div of 
Physical Cheimstiy, I nneisity of Illinois, 
Urbana 

An infra-red and x ra> studv of polymoi phism 
in 5 pregnen 30)ol 20 one 

3 W H Pearlman Dept of Biocheinislt y, Jef- 

ferson Medical College of Philadelphia 
The isolation of pregnanol Z(a) one 20, comp’d 
Y (CaHasO.) and comp'd Z (CuHj 0-) from 
the bile of pregnant cowo 

4 Se)mour Lieberman (by invitation), David K 

Fukushima (by imitation), and Konrad Do- 
briner, Sloan Kettering Inst for Cancer Re- 
search 

•Vdrenal cortical metabolites in human urine 
6 Benjamin F Stimmel Rees Slealy Medical Re- 
search Fund, San Diego 
The effect of zinc-hj drochloric acid h) drolj sis 
on the estrogens in human urine 
6 Harold J Nicholas (by mutation), Sidnej A 
Thajer, and Edward A Doisj, Lab of Bio- 


logical Chemistiy, St Louis University 
School of Medicine 

Estrogenic activity of doisj nolle acid and re- 
lated compounds 

7 Ernest J Umberger and Jack M Curtis (intro- 
duced by Arnold J Lehman), Div of Phar- 
macology, Food and Drug A.dministraiion, 
I'ederal Security Agency, 11 ashington, D C 
The estimation of alpha and beta estradiols 
and of estrone and equilm in binary imx- 
tuios (Pharmacol ) 

S Blame H Levedahl (by invitation) and Leo T 
Samuels, Dept of Biochemistry, University 
of Utah School of Medicine, Salt Lake City 
The effect of testosterone and methjl testos 
terone on guanidoacetic acid m blood and 
urine 

9 John J Schneider (by invitation) and Harold 
L Mason, Dm of Biochemistry, Mayo Clinic, 
Rochester 

Substances isolated following the incubation 
of dehydroisoandrosterone, androsterone 
and etiocholanolonc with liver tissue 

10 MaxL Sweat (by imiiiation) andL T Samuels, 

Dept of Biochemistry, University of Utah 
School of Medicine, Salt Lake City 
An enzyme requiring DPN involved m the me- 
tabolism of testosterone b> liver tissue 

11 Louis Levin and Joseph W Jailer (by invita- 

tion), Depls of inatomy and Obstetrics and 
Gynecology, College of Physicians and Sur- 
geons, Columbia UniversUg, \ew York 
The effect of gonadotrophic stimulation on the 
cholesterol content of the immature rat 
ovary 

12 G A Wills, Sybil Hampton (by invitation) and 

L 1 Pugsley, Food and Druys Div , Dept A o- 
iiotial Health andWelfaic, Ottawa, Canada 
^ ariables affecting the assay of testosterone 
propionate using male castrate rats 

13 Lewis L Engel, Helen R Patterson and Hilde- 

gard Wilson (introduced by A Baird Hast- 
ings), Medical Labs of the Collis P Hunt- 
ington Memoiial Hospital of Harvard 
University, at the Massachusetts Genet al Hos- 
pital, Boston, and the Dept of Biological 
Chemistry, Harvard Umveisity Medical 
School, Boston 

The quantitative estimation of steroid alco- 
hols 

BIOCHEMISTRY 
IFediii-sday, March 17, 1 45 p in 
Room C, Convention Hall 


Symposium on Methods for the Determination of 
the Purity of Substances of Biochemical Interest 
Vincent du Vigneaitd, Chairman 
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1 Dr George H Cassidy, of Yale Umversily 
Chromato graphy 

2 R Bowling Barnes, Awic/ico?i Ci/aaamid Cow- 

pany, Stamford, Conn 
Spectrophotometry 

3 Lyman C Craig, The Rockefeller Inal for Medi- 

cal Rcseaich, New YoiL 
Countei cunent distribution 

4 J W Williams, Umveisily of Wisconsin, Madi- 

son 

Electrophoresis and ultracentrifugation 

5 R M Herriott, The Rockefeller Inst for Medi- 

cal Reseat ch, Ptincelon 
Solubility analysis 

6 James Hillier, RCA Labs , Ptincelon 
Electron microscopy 


Federation “Mixer” 
Wednesday, March 17, 9 00 p in 
Arena, Convention Hall 


BIOCHEMISTRY A 
Thursday, March 18, 9 00 a tn 
Room C, Convention Hall 


Carbohydrate Metabolism 

1 Earl W Sutherland and Christian deDme (t«- 

It oduced by Carl F Con), Dept of Biochem- 
istry, Washington University School of Medi- 
cine, St Louis 

A glycogenolj tic factor from pancreas 

2 George L Collins, Jr {by invitation) , Edward 

M Bridge, and Barbara Maitland {by iiivita- 
lion), Slatler Reseat ch Labs of the Children’s 
Hospital, Buffalo, and Dept of Pediatrics of 
the University of Buffalo 
The action of insulin on glycogen reserves 

3 Michael Somogyi, Lab of the Jewish Hospital 

of St Louis 

A paradoxical effect of insulin on glucose as- 
similation 

4 C A Villee, F M Sine\, and A K Solomon 

{introduced by A Baird Hastings), Dept of 
Biological Chemistry and the Biophysical 
Lab , “Harvard University Medical School, 
Boston 

In vitro utilization of glucose by rat diaphragm 
muscle 

5 Sigmund Schwimmer, Enzyme Reseat ch Lab , 

Buteauof Agricultural and Industrial Chem- 
istry, Agricullut al Reseat ch Administt ation, 
U S Dept of Agticullure, Albany, Calif 


Purification of alplia-aniylasc from barley malt 
cxtiacts 

G Victor A Najjar, Dept of Biological Chemistry, 
Washington Univctsily School of Medicine, 
St Louis 

The jiunfication ind crystallization of phos 
pliogluconiutasc 

7 Edwin G Krebs {by invitation) and Victor A 
Najjar, Dept of Biological Chemistry, Wash 
inyton University School of Medicine, St 
Louis 

Iinniunoclicniical studies on purified d gly 
ccraldchjdc 3 phosphate dehydrogenase 
from yeast and rabbit muscle 

S Sidney F Velick, Dcpl of Biological Chem- 
istry, Washington U niicrsity School of Mcdi 
cine, St Louis 

All electrophoretic analysis of the interaction 
of aldolase iiid glycoraldchyde phosphate 
dehydrogenase w ith phosphate ions 

9 Karl Meyer and Charles Ragan {by iniitation), 
Depts of Ophthalmology and Medicine, School 
of Medicine, Columbia Unnersity, Sew York 
Inhibition of hy iliironiilasc by hydroqui 
nones iiid quinoncs 

10 William H Fishman, Kurt I Altman (iiyima/o 
lion), and Belle Springer {by imitation), 
Depts of Surgery and Biochemistry, Uni- 
versity of Chicago 

Blood plasma anti glucuronidase activity 
BIOCHEMISTRY B 
Thursday, March 18, 9 00 a m 
Rooil D, CoNVLNTION II VLL 

iVmino Acid Metabolism (continued) 

1 Theodore Winnick, Felix Fnedberg {by iiuita 

lion), and David M Greenberg, Div of Bio- 
chemistry, Unnersity of California Medical 
School, Berkeley 

Incorporation of C“ labeled glyciiic into the 
protein of tissue homogenates 

2 Henry Borsook, Clara L Deasy {by imitation), 

Jacob W DubnofT, CTO Fong {by invita 
tioii), William D Fraser (by imitation), A J 
Haagen-Smit {by invitation), Geoffrey Keigh- 
ley {by invitation), Peter H Lowry {by invita- 
tion), n illiain G Kcrckhoff Labs of the 
Biological Sciences, California Inst of 
Technology, Pasadena 

Protein and peptide turnover with respect to 
lysine in guinea pig liver homogenate 

3 Philip P Cohen and Santiago Grisolia {by in- 

vitation), Dept of Physiological Chemistry, 
University of Wisconsin Medical School, 
Madison 

The mechanism of enzymatic synthesis of 
citrullme fiom ornithine 
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4 Ernest Borek and Heinrich Waelsch, D^pls of 

Biochoinsli y, New 1 orL Slate Psychialiic 
liiiil and Columbia Unwcrsily, New Yoik 
The role of bicarbonate in glutamic acid me 
tabolism 

5 Heinrich Waelsch and Phyllis Owades (by in- 

viiaiion), Depts of Biochemistry, New York 
State Psychiatric Inst and Columbia Uni- 
versity, New Yotk 

The inhibition of glutaminase by glutamic 
acid 

C Alton Meister (by invitation) and Jesse P 
Greenslein, National Cancer Inst , National 
Inst of Health, Bethesda, Md 
Enzymatic hydrolysis of acetopyruvic acid 

7 Vincent E Price (by invitation) and Jesse P 
Greenstein, National Cancer Inst , National 
Inst of Health, Bethesda, Md 
N acylated and N methylated glycyldehydio- 
alamne and related compounds 

S David B Sprinson (by invitation) and D Rit- 
tenberg, Dept of Biochemistry, College of 
Physicians and Surgeons, Columbia Uni- 
versity, New 1 ork 

The metabolism of the a, ^ and y hydrogen 
atoms of L leucine 

9 Aaron Bunsen Lerner (by invitation), Thomas 
B Fitzpatrick (by invitation), Evan Catkins 
(by invitation), and William H Summerson, 
Biochemistry Section, Medical Div , Army 
Chemical Center, Md 

Enzymatic oxidation of tyrosine and dihy 
droxyphenylalanme by melanoma extracts 

BIOCHEMISTRY C 
Thursday, March 18, 9 00 a m 
Rooit B, Convention Hale 


Pteroylglutamic Acid 

1 Arnold D Welch, Robert W Heinle (by invita 

tion). Jack A Pritchard (by invitation) , rmA 
Herbert Salts, (by irwilation), Depts of Phar- 
macology and Medicine, Western Reserve 
University School of Medicine, Cleveland 
Influence of pteroylglutamic acid on the syn- 
thesis and action of the antipermcious ane- 
mia factor (Nutrition) 

2 R C Grubbs (by invitation) , B C Houghton 

(by invitation), Julia Trossbach (by invita 
tion), and F A Hitchcock, TAe Lab of Avia- 
lon Physiology, Ohio State University, Co- 
lumbus 

The effects of folic acid on respiratory metabo- 
lism (Nutrition) 

3 Paul L Day, Dorothy S Gaines (by invitation). 


Marion McKee (by invitation), Phyllis Scrog- 
gin (by invitation), and Raymond Houchins 
(by invitation), Dept of Biochemistry, School 
of Medicine, University of Arkansas, Little 
Rock 

Pteroylglutamic acid balance studies on mon- 
keys (Nutrition) , ,, 

4 Conrado P Asenjo, Dept of CM’‘ml>,U 

Nutrition, School of Tropical Hf,edip\ne, San 
Juan, Puet to Rico 

’ II I I M < 

Folic acid requirement of the i;a,t and some 
characteristic lesions observed in the de- 
ficient animals 

5 Charles W Mushett (6i/ invitation) and Gladys 

A Emerson, Merck Inst for Theiapeutic 
Rcseaich, Railway, N J 
Response of leukopenia and granulocytopenia 
m sulfathiazole fed rats to pteroylglutamic 
acid and to parenteral liver extracts (Nu- 
trition) 

6 Gladys A Emerson and Charles W IVIushett 

(by invitation), Merck Inst for Therapeutic 
Research, Rahway, N J 
Influence of liver extracts on a sulfathiazole 
induced dietary deficiency in rats (Nu- 
trition) 

TBS Schvteigert (t nit oduced by P B Pearson), 
Dept of Biochemistry and N,u{ritioii, 4 
and M College of Texas, College Station 
Studies on folic acid conyugase in hIqo<;i 

8 M E Swendseid (by invitation), Ei L Wittle 

(by invitation), G W Moersch (by invita- 
tion), O D Bird, and R A Brown, The 
Research Labs , Parke, Davis and Co , 
Detroit 

Studies in the rat of inhibitors of pteroylglu- 
tamic acid structurally related to this 
vitamin (Nutrition) 

9 E L R Stokstad, M Regan (6y invitation), 

A L Franklin (by invitation), and T H 
Jukes, Lederle Labs Div , American Cy- 
anamid Co , Pearl River, N Y 
Interrelationships between pteroylglutamic 
acid, adenine thymine, and antagonists of 
pteroylglutamic acid 

10 George H Hitchings, Gertrude B Elion (by 

invitation), and Henry VanderWerff (by 
invitation). The Wellcome Research Labs, 
Tuckahoe, N F 

a-Aminopurine as a purine antagonist 

11 John R Totter and Edith S Sims (fty invita- 

tion), Dept of Biochemistry, School of 
Medicine, University of Arkansas, Little 
Rock 

The influence of IxCN and pteroylglutamic acid 
on growth and porphyrin prodildtion of 
Corynebactenum hojfmannii 



348 


FEDERATION PROCEEDINGS 


BIOCHEMISTRY D 

Tlmisday, Match 18, 0 00 a 
Room S, Conykniiov Hall 

Sulfur Compounds 

1 J P Saunders and W A Himwich (iiiliot/iictd 

by Bcrnaid J Jaiidoif), Toxicology Seclton, 
Medical Div , A) my Chemical Center, i\[d 
Some propel ties of i tiaiiasulfuiase respoiis- 
bile for conversion of cyanide to thiocian- 
ate 

2 Otto Rosenthal, Ilaruhon Depl of Suigical 

Research, School of Medicine, Univnsity of 
Pennsylvania, Philadelphia 
The distribution of iliodaiiese 

3 C Boyd Shaffer and Frances H CntchfieW 

(introduced by Leonard H CretcherL 
Chemical Hygiene Felloieship, Mellon Insl , 
Pillsbuigh 

Lipotropic actlVlt^ and to\itit^ of nietho\iii- 
ine (ovy-inethioniiic) 

4 Herbert C Tidwell (introduced by Ma\ N 

Huffman), Dept of Bwchemislry, South- 
western Medical College, Dallas 
Some factors nliicli influence niethioniiic 
eacietion in the rat 

5 Cosmo G Mackenzie, Julian R Rachele (by 

iiwitution), Nancj Cross (by iniitation), 
Joseph P Chandler, and Vincent duVig- 
neaud. Dept of Biuehcmisti y, Cornell 
University Medical College, \cie lor/ 
Study of the o\idatioii of the labile mcthjl 
gioup of dietan inctliioniiic tiaccd nith 

C14 

6 Jacob W DubnolTand Henry Borsook, 11 (ffia/a 

G Kcrchkhoff Labs of the BtologicalScieiices, 
California Inst of Technology, Pasadena 
Dimethylthetin as a methylator of homo- 
cysteine 

7 Jakob A Stekol, '1 he Lankenau Hospital 

Reseat ch Inst , and the Inst foi Cancel 
Reseat ch, Philadelphia 

Synthesis of S-benzjl thiopjruvic icid and 
its eoiivcision to N acctjl S-benzil l c\s- 
teine in the rat 

S Kay Nakamura (by 'iinitulion) and Francis 
Binkley, Lab foi the Study of Heicditaiy 
and Metabolic Disoideis and the Depts of 
Biocheinistiy and Medicine, Univcisily oj 
Utah School of Medicine, Salt Lake City 
The enzymatic hjdioljsis of glutathione 
9 Julius Schultz (lilt) oduced Hariy M \ais), 
Hairison Depl of Suigical Reseat ch. School 
of Medicine, Uniieisity of Pennsylvania, 
Philadelphia 

Influence of the presence of a sterile abscess 
on the detoxication of brombeiizene as 
wercaptuiic acid 


BIOCHEMISTRY A 
Thuisday, March 18, I ib p m 
Room C, ConvfiNTion Hall 

Symposium on Hemin Pigments and 
Chromoproteins 

D ivid L Drabkin, Chairman 

1 David L Drabkin, Lnivcrsity of Pcmwjl 

lania, Philadelphia 

Distribution and inctabolic aspects of deriva 
lives of iron protojiorphvrin (hemin) 

2 Paul F Hahn, Mcharry Medical College, \as}i 

Lille 

Metabolism of iron 

3 Vt Mansfield Clark, Johns Hop} ins Urn 

iirsity, Baltimoic 

V H\stcinatic triatinent of eo ordination com 
plexcs of iron protofiorpln riiis with nitrog 
enoiis bases 

1 Jeffries 'Wyman, Jr , Hariard Uniicrubj, 
Cambridge 

’'ihc relation of physiological function and 
molceiilar structure in hemoglobin 
5 laionor Michaelis, The Rockefeller Inst for 
Medical Resc'ireh, \cw Yorl 
Moleeiil ir oxygen is a ligand in metal por 
jihenns and other metal complex com 
limmds 

BIOCHEMISTRY BUSINESS MEETING 
Thursday, March IS, { to p m 
Room C, Comi-stiox Hvll 
BIOCHEMISTRl B 
Thursday, March 18, 1 {o p in 
Room D, Coxilxtion Hvll 


Glycolysis 

1 Chalmers L Genimdl, Dept of Pharmacology, 

L nniisity of 1 iryinia Medical School, 
Chailottcsiille 

Iiihibitoiv etTects of naphthoquinones and 
iclited eoniiiouiuls on glycolysis (Pliar- 
niaeol ) 

2 Helena Gilder (inhodutcd by Vincent du- 

^ igneaud), Marion H Wilson (by invitation), 
and Johanna M Lee (by invitation). Dept 
of Biochemistry, Cornell L niieisily Medical 
Colhgc, New Yoik 

Studies on glyeolvsis of mouse lymphosar- 
coma 

3 Billiam H Summerson, Helena Gilder (by 

invitation), and Johanna M Lee (by m 
illation). Dept of Biochciiiistrij, ^Cornell 
Onueisily Medical College, New York 
Effect of pH on the aerobic metabolism of 
h nipliosarcoma cells 
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4 Robert M Bird and John D Evans (introduced 

by William II Sumnierson), Dept of Phys- 
iology, Cornell Unncisily Medical College, 
New York 

Effect of pH on the aerobic metabolism of 
rabbit bone marrow 

5 Marion K Birmingham (by invitation) and K 

■V C Elliott, Montreal Neurological Inst , 
McGill Univusity, Canada 
Effects of pH and bicarbonate on brain tissue 
respiration and anaeiobic glycol} sis 

6 K A C Elliott, Monti cal Neurological Inst , 

McGill Umiersiiy, Canada 
Metabolism of cerebral corte\ from different 
areas and various animals and fromepileptic 
patients 

7 James A Bam (by imitation) and J Rajmond 

Klein, Depts of Pharmacology, Psychiatry, 
and Biological Chcmistiy, Univcisity of 
Illinois College of Medicine, Illinois Neuio- 
psychiali ic Inst , Chicago 
Effect of carbon dioxide concentration on 
brain lactate 

S J Raymond Klein and James A Bam (by 
invitation), Depts of Psychiatry, Biological 
Chemistry, and Phaimacology, University 
0 } Illinois College of Medicine, Illinois 
Ncuropsychiatuc Inst , Chicago 
Effect of carbon dioxide concentration on the 
changes m bram metabolites accompanying 
convulsions 

9 Winifred Ashb) (introduced by Joseph H Roe), 
Blackburn Lab , St Elizabeths Hospital, 
Washington 

Distribution pattern of carbonic anhydrase 
in the fetal central nen ous sy stem 


BIOCHEMISTRY BUSINESS MEETING 
Thursday, March 18, ^ 15 p m 
Room C, Convention Hali, 
BIOCHEMISTRY C 
Thursday, March 18, 1 45 p in 
Room B, Convention Hall 


Nutrition 

1 Robert A Harte (by imnfation), John J Travers 

(by invitation), Peter Sarich (by invitation), 
and James B Allison, Research Labs , 
Arlington Chemical Co , Yonkers 
The effect of protein quality of previous intake 
on the consequences of acute starvation 

2 James B Allison, John A Anderson (by invi- 

tation), and John I White (by invitation). 
Bureau of Biological Research, Rutgers 
Univeisity, New Btunswick 


Repletion of protein depleted dogs with whole 
egg and wheat gluten proteins 

3 Bacon F Chow and Shirley DeBiase (by invita- 

tion), Div of Protein Chemistry, The 
Sguibb Inst for Medical Research, New 
Brunswick 

Repletion of protein depleted dogs with var- 
ious proteins and protein hydrolysates 

4 Charles P Kade, Jr and Jessey Shepherd (in- 

troduced by Aaron \rnold). Biology Div , 
Sterling Winthrop Research Inst , Rens- 
selaci , N Y 

The inhibitory effect of excess methionine on 
protein utilization (Nutrition) 

5 Barnett Sure and Freeland Romans (by invita- 

tion), University of Arkansas, Fayetteville 
Influence of the concentration of the vitamin 
B complex on protein utilization 

6 Oliver H Gaebler and Paul Bartlett (by invita- 

tion), Henry Fold Hospital, Detroit 
Conversion of protein to glucose in vitamin 
deficiencies 

7 Anthony A Albanese, L E Holt, Jr , and 

Virginia I Davis (by invitation), Selma E 
Snjderman (by invitation), Marilyn Lem (by 
invitation), and Emilie M Smetak (by invita- 
tion), New 1 ork Univeisity College of 
Medicine 

The sulfur ammo acid requirement of the 
infant 

S Wendell H Gnflith and Mary F Nawrocki (by 
invitation), Dept of Biological Cheinistiy, 
St Louis Uiuieisity School of Medicine 
The effect of threonine in choline deficiency 
(Nutrition) 

9 W W W'eslerfeld and J M McKibbin ' (by 
invitation) , Dept of Biochemistry, Syracuse 
Univeisity College of Medicine, Syracuse, 
New York 

Acetaldehyde metabolism in dogs maintained 
on a purified diet 


BIOCHEMISTRY BUSINESS MEETING 
Thursday, Mai ch 18, 4 15 pm 
Room C, Convention Hall 

BIOCHEMISTRY A 
r I iday, Mai ch 19, 9 00 a m 
Room C, Convention Hall 


Tricarboxylic Acid Cycle 

1 Murray Saffran and J L Prado (introduced by 
K A C Elliott), Dept of Biochemistry, 
McGill Univeisity, Montreal, Canada 
Oxidation of members of the Krebs cycle by 
liver and kidney Inhibition by trans-acoai- 
tate 
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2 B L Horecker and J N Slannard (fiy invita- 
tion), Lab of Physical Biology, National 
Inst of Health, Bethesda, Md 
The kinetics of mliibitoi ictioii in a carrier- 
linked system 

[3 D T Watts {introduced by G h Gemiiull), 
Dept of Pharmacology, University of Vir- 
ginia Medical School, Chai lollcsville 
Effect of some central neivous system stimu- 
lants and depressants on the activity of 
succinic dehydrogenase (Pharmacol ) 

4 J Leyden Webb {by invitation) , Paul R Saun- 

ders {by invitation) , and Clinton H Tliienes, 
Dept of Pharmacology and Toxicology, 
School of Medicine, Univeisity of Southern 
California, Los Angeles 
Metabolism of rat heart slices (Pharmacol ) 

5 O N Miller (by invitation), R E Olson {by 

invitation), and P J Stare, Dept of Nutn- 
lion. Harvard Umveisity School of Public 
Health, and Dept of Biological Chemistry, 
Haivard University Medical School, Boston 
Utilization of pyruvate by heart ventricle in 
vitro as a function of time 
G R E Olson {by invitation), O N Miller {by 
invitation), and P J Stare, Dept of Nutri- 
tion, Harvaid University School of Public 
Health, and Dept of Biological, Chemistry, 
Harvard University Medical School, Boston 
Effect of biotin deficiency upon the respiration 
of cardiac muscle in ducklings 

7 J Ciethaml {by invitation), M C Gollub (by 

invitation), J Speck {by invitation), and B 
Vennesland, Dept of Biochemistry, Uni- 
versity of Chicago 

Some properties of |3-keto acid carboxylases 
from plants 

8 F Edmund Hunter, Jr , Dept of Pharma- 

cology, Washington hnivcisity School of 
Medicine, St Louis 

Phosphorylation of glucose due to a coupled 
oxidation-reduction between a-ketoglutanc 
acid and oxalacetic acid 

9 Morris E Friedkin {by invitation) and Albert L 

Lehninger, Depts of Biochemislt y and Sur- 
gery, Umveisity of Chicago 
Oxidation-coupled phosphate exchanges in 
the acid-insoluble esters of cell-free liver 
preparations 

10 George Kalnitsky (mb oduetd ill/ H A Mattill), 

Dept of Biochemisti y. State University of 
Iowa, Iowa City 

Citrate formation from oxalacetate 

11 Samuel Natelson, Joseph B Pincus, and Julius 

K Lugovoy {introduced by Albert E Sobel), 
Dept of Biochemisti y of the Jewish Hospital 
of Brooklyn 

Response of citric acid levels to administra- 
tion of glucose 


BIOCHEMISTRY B 
Friday, March 10, 0 00 am 
Room D, Convention Hale 


Proteolytic Enzymes 

1 Emil L JSinith, Lab for the Study of Heredi- 

tai y and Metabolic Disorders, and the Depts 
of Biochemistry and Medicine, University 
of Utah School of Medicine, Salt Laic City 
The hydrolysis of glytylgylcine and glycyl- 
L Icucinc by peptidases 

2 H Theo Hanson {by invitation) and Emil L 

Smith, Lab for the Study of Hereditary and 
Metabolic Disorders, and the Depts of Bio 
chemistry and Medicine, University of Utah 
School of Medicine, Salt Lake City 
Action of peptidases on /3 alanine peptides 

3 C E Carter {introduced by J P Greenstein), 

Clinton National Lab , Oak Ridge, Tcnn 
The metabolism of peptides of asparagine 

1 Hans Neurath and Elaine Elkins {by invita- 
tion), Dept of Biochemistry, Duke Uni- 
versity School of Medicine, Durham 
Kinetics and inhibition of carboxyTieptidase 
activity 

5 Helmut R Gutmann {by invitation) and Joseph 
S Fruton, Dept of Physiological Chemistry, 
Yale Univ , New Haven 
Partial purification of cathepsin II from swine 
kidney 

G Elizabeth K Patterson, Marjorie E Dacker- 
man, and Jack Schultz {introduced by Theo 
dore F Lavine), Lankenau Hospital Re 
search Inst and Inst for Cancer Research, 
Philadelphia 

Peptidase increase during growth of the 
salivary glands of the fly, Drosophila me 
lanogastcr 

7 Otto Schales, Regma M Roux {by initiation), 
and Anne M Suthon {by invitation), Chem 
teal Research Lab of the Alton Ochsner 
Medical Foundation, and Dept of Bio- 
chemistry, Tulanc University, New Orleans 
Inhibition of peptic activity by hydrazine 

S Heinz Fraenkel-Conrat, R S Bean {by in 
vitalion), and Hans Lineweaver, Western 
Regional Research Lab , Albany, Calif , 
Bureau of Agricultural and Industrial 
Chemistry, Agricultural Research Adminis- 
tration, U S Dept of Agriculture 
Concerning the mechanism of interaction of 
egg white trypsin inhibitor and trypsin 

9 Donald E Bowman, Dept of Biochemistry and 
Pharmacology, Indiana University School 
of Medicine, Indianapolis 
Inactivation of trypsin by acetylation and 
lodinatioii 
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V BIOCHEMISTRY C 

Fndatj, March 19, 9 00 a m 
Room B, Convention Hvll 


Antibiotics and Bacterial Metabolism 

1 Ibert C Wells (by invilalioii) , William H 

Elliott (by tnvUalion), Sidney A Thajer, 
and Edward A DoiS), Lab of Biological 
Chcmislnj, SI Louis University School of 
Medicine 

Ozouolysis of the Pj o compounds 

2 M Adler (by invitation) and O Winterstemer, 

Div of Organic Chemistry, The Squibb Inst 
for Medical Research, Men Brunswick 
The penicillins produced b^ -Ispcigtllus 
/lavas 

3 James D Butcher, O Winterstemer, and A E 

O Menzel (by invitation), Div of Oiganic 
Chemistry, The Squibb Inst for Medical 
Research, New Brunswick 
Structural investigation of lij dro\i aspergillic 
acid, an antibiotic substance produced by 
Aspergillus flavus 

4 Kent Wight (by invitation) and Dean Burk, 

National Cancer Inst , National Inst of 
Health, Bethesda, Md 

The effect of streptomycin on deamination 
and ovjgen consumption by resting cells of 
E coll 

5 Ralph W McKee and Quentin M Geiman (by 

invitation), Depts of Biological Chetiuslry 
and of Comparative Pathology and Ti apical 
Medicine, Harvard I nnerstiy Medical 
School, Boston 

Methionine in the grow th of the malarial 
parasite, Plasmodium knoulesi 

6 G M Shull (by tneitation), Richard \V Thomas 

(by invitation), and W H Peterson. Dept 
of Biochemistry, University of Wisconsin, 
Madison 

Nature of the “sporogenes vitamin” and 
nutrition of Clostridium sporongenes 

7 Gernt Toennies and Dorothy L Gallant (by 

invitation), Lankenau Hospital Research 
Inst and Inst for Cancer Research, Phila 
delphta 

On the bacterial metabolism of ly sine 

8 Carl M Lyman and K A Kuiken (by invita- 

tion), Dept of Biocheiiiislry and A uiriiion, 
A and M College of Texas, College Station 
Effect of vitamin Ba on the utilization of D 
anuno acids by lactic acid bacteria 

9 Muriel M Burr and W A Crandall (intro- 

duced by L I Pugsley), Food and Dtugs 
Div , Dept N^ational Health and Welfare, 
Ottawa, Canada 

A study of the nucrobiological assay of valine 
with estimation of precision of the method 


BIOCHEMISTRY D 
Friday, March 19, 9 00 am 
Room S, Convention Hall 


Thyroid and Miscellaneous Papers 

1 Marschelle H Power, William C McConahey, 

Jr (by invitation), F Raymond Keating, 
Jr (by invitation), and Joseph Berkson (by 
invitation), Divs of Biochemistry, Medicine, 
and Biometry and Medical Statistics, Mayo 
Chine, Rochester 

Preliminary observations on the renal e\cre- 
tion of radioiodme after administration 
of tracer doses 

2 DeWitt Stetten, Jr , and Adele Karp (by invita- 

tion), Dept of Biocheimstry, College of 
Physicians and Surgeons, Columbia Uni- 
versity, New York 

Influence of the thyroid incorporation of 
deuterium into tissue constituents of the 
rat 

3 Daiid L Drabkin, Dept of Physiological 

Cheinistiy, Graduate School of Medicine, 
Univcisily of Pennsylvania, Philadelphia 
The effect of thyroidectomy and of thiouracil 
on cytochrome C metabolism and liver re- 
generation 

4 Richard J Winzler and Earl Frieden (by invi- 

tation), Dept of Biochemistiy and Nutri- 
tion, University of Southern California 
School of Medicine, Los Angeles 
ThyTO\ine activity and antagonism of some 
structural analogues of thyroxine 

5 J F McClendon, William C Foster (by invita- 

tion), and J W Cavett (by invitation), 
Hahnemann Medical College, Philadelphia, 
and Salsbury’s Labs , Charles City, Iowa 
Pituitary protein-bound iodine and the Plum- 
mer treatment of hyperthyroidism 

6 Leonard T Skeggs (by invitation) , Jack R 

Leonards (by invitation), and Victor C. 
Myers, Dept of Clinical Biochemistry, Wes- 
tern Reserve University, Cleveland 
The effect of hypertrophy on the chemical 
composition of rat cardiac muscle 

7 Roger W Marsters (by invitation). Jack R 

Leonards (by invitation), and Victor C 
Myers, Dept of Clinical Biocheiiiislry, 
Western Reset ve University, Cleveland 
The chemical composition of human aortas 

8 Eugene Roberts (introduced by Michael Somo- 

gyi), Barnard Free Skin and Cancer Hospi- 
tal, St Louis 

Determination of arginase activity in tissue 
homogenates application to epidermal 
carcmogenesis m mice 

9 F B Seibert, M L Pfaff (by invitation), and 
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M V Seibert {by invilalion) , Henry Phipps 
Insl , Univeisity of Pennsylvania, Philadel- 
phia 

A quantitative method for a scrum polys ic- 
charide present in cases of tubeiculosis and 
caicinoma 

BIOCHEMISTRY 
Papers Read by Title 

1 Major Roberto Acosta, Mexican Anny (by 

invitation) and Robert E Johnson, U S 
Ai my Medical Nidiilion Lab , Chicayo 
A miciomodification of the Folin method for 
estimating uiinaiy creatinine 

2 James C Andrews, Dept of Bioloyical Cluin- 

isliy and Nutnlion, School of Medicine, 
Univeisily of North Ca/olina, Chapel Hill 
Paitial hydioljsis pioducts of human hair 

3 Reginald M Archibald and E Stroh (by invita- 

tion), Dept of BiochunisLry, School of Hy- 
giene and Public Health, Johns HopI iii'^ 
Univeisity, Baltimore 

Fractionation of iiiinary steroids by use of the 
Ciaig countei current distribution m ichine 

4 Howard H Beard, Dept of Biothuntslry, 

Chicago Medical School 

Correlation of the unitanaii or trojihoblnslit 
thesis with the biological test of m digiiancj 

5 Maurice Bruger, Samuel Member {by initia- 

tion), and Estelle Goldman {by invitation), 
Medical Rcscaich Lab , Dept of Medicine, 
New loik Post Graduate Medieul School 
and Hospital 

The glucose content of the rat care iss 

6 R L Drjer {by invitation), J Katz {by invita- 

tion), W D Paul {by mutation), and J I 
Routh, Depts of Biochemistry and Internal 
Medicine, College of Medicine, State Lini 
lersity of Iowa, Iowa City 
The anti ulcei activitj of alununuiii dihjiovy 
aminoacetate 

7 John D Ferry and Sidney Shulman {by iniita- 

hon). Dept of Chcmislnj, Uniieisily of 
Wisconsin, Madison 

Influence of polyhydnc alcohols on the clot- 
ting of fibrinogen 

8 D Breese Jones, Alvin Caldwell {by invitation), 

and Millard J Horn {by invitation) , Buicau 
of Human Nuhition and Home Economies, 
Agncultuial Rcscaich Adimnistialion, U 
S Dept of Agiicultuie, Washington 
Availability of DL-lanthiomne foi the piomo- 
tion of growth when added to a cj^stine- 
deficient diet 

9 Harlan L King {by invitation), George P 

Lampson (by invitation), and Alvin L 
Mo\on, Chemist! y Dept , South Dakota 


Agricultural Experiment Station, South 
Dakota State College, Brookings 
Selenium tctraglutathiono 

10 Victor E Levine and Sidney Mcrlis {by invita 

tion), Dept of Biological Chemistry and 
Nutrition, Creighton University School of 
Medicine, Omaha 

Dibcnzothiopheiic is a reagent for aldehydes 
ketones and carbohydrates 

11 Maurice V L’Heurcux {by invitation), Wilbur 

R Tweedy, and Elinor M Zorn {by invita 
lion). Dept of Biological Chemistry, Loyola 
University S'ehool of Medicine, Chicago 
The cacrction of labeled calcium by norinal 
and thyroparithy roidectoimzed rats 

12 George H Mangun, Dept of Labs , Henry Ford 

Hospital, Dctioit 

ElTect of eytocliroine C on the resistance o! 
mice to anoxia 

13 Mary E Maverand Antoinette Greco (hyinn/a 

tion), Aational Cancer Insl , Bethesda, 1/d 
The hydrolysis of mielear proteins by cathep 
sms I C ilf th\ inus cathcpsiii 
11 Dale K Mecham {by invitation) and Harold S 
Olcott, Western Regional Research Lab, 
Albany, Calif, Bureau of [gi icultnral and 
Industrial Chemistry, Agrieultural Research 
Idministiation, L S Dept of igriculturc 
An egg yolk protein eont lining 10% phos 
jihorus 

15 Samuel Natelson {by invitation), Benjamin 
Kramer, and Marvin Sherman {by invitation), 
Pediatrie Reseat ch Lab , Jewish Hospital 
of Biooflyn 

Blood sug 11 eh iiiges follow ing the adnumstra 
tion of 1 letoac in r iw and e\ iporitcd nulk 
10 Joseph M Quashnoek {introdueed by William 
& McEllroy), Dept oj Physiological Chem 
isliy. School oj Medicine, Univeisity of 
Pittsburgh 

G IS pressure legulation in fliine photometry 
17 G G Rudolph {by invitation) and L T Sam- 
uels, Dept of Biochemistry, University of 
Utah School oJ Medicine, Salt Lake City 
Eirly chinges in the senunil vesicles of the 
cistrate rit following adimnistrition of 
testosterone 

IS Max Schlamowitz {by invitation) and David 
M Greenberg, Div of Biochemistry, Uni- 
versity of California Medical School, Berke- 
ley 

Purification of phosphoglucomutase with“car- 
bitol” leet itc 

19 Mona Spiegel-Adolf and Arnold S J Lee {by 

mvitation) , Dept of Colloid Cheiiiislrij, 
Temple Univeisity School of Medicine, 
Philadelphia 

Polarographic studies in cerebrospinal fluids 

20 Mario Stefanini {intioduccd by A J Quick), 
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Dept of Iiitetnal Medicine, Untverstlp of 
Roma, Italy, and Dept of Biochcimstry, 
Marquette Univeretty School of Medicine, 
Milwaukee 

Mecliftinsm of hjpeibilirubinomia due to 
sodium nicotinate 

21 B L R Slokstad, J Pierce (by invitation), 
T H Jukes, and A L Franklin (by invita- 
tion), Lcdeile Labs Division, Aineiican 
Cyanainid Co , Pearl Rtvei , N Y 


The inhibition of pterojlglutamio acid con- 
jugase by glutanuc acid peptides of p- 
amiuobenzoic acid 

22 M K Walden (intioduced by A K Balls), 
Enzyme Reseat ch Lab , Bureau of Agricul- 
tural and Industrial Chemistry, Agiicultural 
Research ‘idministiaiion, U S Dept of 
■igi iciilliire, Albany, Calif 
Seiiiie content of purothionm 


AMERICAN SOCIETY FOR PHARMACOLOGY AND EXPERIMENTAL 

THERAPEUTICS, INC 

Thirty-Eighth Annh^ jHeeting 


PHARMACOLOGl A 
Tuesday, March 16, 9 00 a m 
Room E, Cowevtio't Hall 


Sympathetic and Related Agents 

1 Carlton C Hunt (intioduced by McKeen 

Cittell), Dcpaitment of Pharmacology, Cor 
mil Untvcistlij Medical College and Sloan 
Kettering Institute, hen lot/ 

Structural relationship to sympatholytic ac- 
tivity of ceitain /3 chlorethil amines 

2 Raymond P \htquist, Depaitmenl of Phaima 

cology. University of Georgia School of 
Medicine, iugiista 

Comparative effects of svmpathoiiiiinetic 
aniiues on the vasomotor resistance of the 
kidney, mesentery and leg 

3 Fred Shaffer (by invitation), P L Ewing 

and G A Emerson, Dcpai Iment of Phaima 
cology. University of Texas Medical Branch, 
Galveston 

Comparative effects of d deso\y ephednae and 
the isomeis of amphetamine on smooth 
muscle 

4 Solomon Garb (by invitation) and Maynard 

B Chenoweth, Dept of Pharmacology, Coi 
nell Univ Medical College, \ew York 
Studies on ventricular fibrillation produced 
by epinephiine during hydrocarbon inhala- 
tion 

5 James A Richardson (by invitation) and R P 

Walton, Dept of Pharmacology, Medical 
College of South Carolina 
Further analysis of the influence of autonomic 
innervation on drug responses of the heart 
and gut 111 unanesthetized doga 


6 Theodore O King, Department of Pharma- 

cology, Georgetown University School of 
Medicine, Washington 

The effect of pitressin on the hemodynamic 
responses of epinephrine and N isopropyl- 
nor epinephrine 

7 William A Wolff and Manna Hawkins (by 

invitation), lobacco Research Laboratory, 
Bowman Giay School of Medicine, Wake 
Forest College, Winston Salem 
A spectrophotometric method for nicotine m 
blood (Biocliem ) 

8 Amedeo S Marrazzi, Depaitmenl of Pharma- 

cology and Theiapciitics, Wayne Uiinersity 
College of Medicine, Detroit 
Vntagonism of nicotine and atropine 

9 John B Stanbury (inii oduced by Otto Kray er) , 

Depaitmenl of Pharmacology, Harvaid Med- 
ical School 

The blocking action of magnesium ion on sym- 
pathetic ganglia 

10 Clem A Stone (by invitation), Paul Achenbach 

(by invitation) and Earl R Loew, Dept 
of Pharmacology, University of Illinois Col- 
lege of Medicine, Chicago 
Adrenergic blocking properties of certain 
halogenated ethylamine derivatives 

11 J A Wells and David P Rail (by invitation). 

Department of Pharmacology, Northwestern 
University Medical Sehool, Chicago 
The influence of N-(2 bromoethyl) N ethyl- 
1 naphthalene methylamine on the vaso- 
pressor response of a series of amines 

12 B Richards (by invitation), A Cameron (by 

invitation), B Graver, E Herrold (by in- 
iitation). Division of Phat macology. Re- 
search Department, Ciba Phai maceulical 
Piodiicts Inc , Summit, N J 
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Detoxification of 2-benzyl-imidnzolme lijdro- 
cWoiide (Piiscol) by incubation with he- 
patic slices from the rat 

PHARMACOLOGY B 

Tuesday, Mai ch 16, 9 00 a in 
Room 9, Convention H vli 


General and Local Anesthetics 

1 Duncan E Hutcheon {introduced by G II W 

Lucas), Depailmcnt of Pliarmacoioyy, Uni- 
versity of Toionto 

Sudden deaths duiing chloroform and tjclo- 
propane anaesthesia 

2 Barbara Rennick {by invitation), S Donald 

Malton {by invitation) , and Gordon K Moe, 
Depai tment of Phai inacology, the inivcisity 
of Michigan, Ann Arboi 
The effect of cyclopropane on the work ca- 
pacity of the dog heart 

3 Charles H Burnett {by invitation), Esther B 

Gordon {by invitation), Gerald Shortz {by 
invitation), David W Compton {by invita- 
tion) and Henry K Beecher, Anesthesia 
Laboratory of the Haivard Medical School 
at the Massachusetts General Hospital and 
the Department of Medicine, Massachusetts 
Genet al Hospital 

A compaiison of the effects of ether and cy clo- 
propane on renal function in man 

4 John C Krantz, Jr and C Jelleff Carr, De- 

partment of Pharmacology, Unncisity of 
Maryland, School of Medicine, Ballimoie 
Anesthesia with cyclobutane 

5 C Jelleff Carr and John C Krantz, Jr , Depa/t- 

meni of Pharmacology, University of Mary- 
land, School of Medicine, Baltimore 
A comparative study of cyclic and noncyclic 
hydrocarbons on cardiac automaticity 

6 H R Hulpieu and V V Cole, Department of 

Biochemistry and Phai inacology, Indiana 
Umveisity School of Medicine, Indianapolis 
Procaine metabolism m dogs anesthetized by 
thiopental, ether and chloroform 

7 Philip A Lief {by invitation), Raymond Poet 

(Joy invitation) and Bernard B Brodie, 
Departments of Anesthesiology and Bio- 
chemistry, New York University College of 
Medicine, and New York Univeisity Re- 
search Service, Goldwater Memotial Hos- 
pital, New York 

The physiological disposition of procaine in 
man 

S Alexander G Karezmar {by invitation) and 
Theodore Koppanyi, Department of Phatma- 


coloyy and Materia Mcdica, Georgetown Vni- 
veisity School of Medicine, Washington 
Action of central nervous system depressants 
at different growth periods of salamander 
( Vmblystonia punctatuni) larvae 
0 Theodore Koppanyi and Alexander G, Karez- 
mar {by imitation). Dept of Pharmacology 
and Malcna Mcdica, Georgetown University 
School of Medicine, Washington 
Comparison of incsthctic action of acetamlid, 
trie line (MS 222) and aliphatic depressants 

PHARMACOLOGY C 

Tuc day, March 16, 9 00 a m 
Room 1, Cos\i-\tion Hall 


Drug Toxicity 

1 R V Gardner (by invitation), P L Ewing, 

G A Emerson and A E Hansen, Depart 
rntnls of Pediatrics and Pharmacology, Uni- 
icrsity of Texas Medical Branch, Galveston 
synergism in rel ition to toxicity of certain 
uiti esthm itie drugs 

2 J K Finnegan, P S Larson and H B Haag, 

Department of Pharmacology, Medical Col- 
lege oj \ irginia, Richmond 
Comp ir line tolerance of dogs, cats and rab 
bits to nicotine ’ 

3 David I Macht and Marcus Ostro {by muta- 

tion), Departments of Pharmacology and 
Radiology, Sinai Hospital, Baltimore 
Phytotoxic effects of normal, pathological, 
and irradiated blood sera 
1 Ruth Musser {introduced by John C Krantz, 
Jr ), Department of Pharmacology, Univ of 
Maryland, School of M<'dieinc, Baltimore 
Studies with the polyoxyethylene derivatives 
ot sorbitan partial esters (Tweens) 

5 Alfred G Lisi {intioduced by Charles M 

Gruber), Department of Pharmacology, Jef- 
jcison Medical College, Philadelphia 
The toxicity of some surface active agents 
on the frog heart 

6 Charles H Hine and Herbert E Christensen 

{by invitation). Division of Pharmacology 
and Experimental Therapeutics, Unncrsity 
of California Medical School, San Francisco 
The comparative activity of some a subati 
tuted glycerol and glycidyl ethers 

7 Norman IV Karr and Edward L Hendricks 

{intioduced by Norman A David), Depart- 
ment of Phai inacology. University of Oregon 
Medical School, Poitlaiid 
Toxicity of intravenous ammonium salts 
SAC Conway {by invitation), F S Ting {by 
invitation), and Julius M Coon, Depart- 
ment of Pharmacology, University of Chicago 
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Effect of viiti cholinesterases upon proe line 

tOMLltj 

9 O Garth Fitzhugh, Arthur A Nelson and Oma 

L Holland (by iiivi(altoii) , Diiiston of 
Phannacoloyy, Food and Drug Adminislra- 
Uon, Federal Seciirily Agency, Wahhingioii 
The chrome toxicity of thiourea 

10 Paul K, Smith, Abraham I Gimble (by in- 

vdatwn) and Clarke Davison (by invitation), 
Department of Pharmacology, The George 
Washington University School of Medicine, 
Washington 

llic tissue distribution and toxicity of 
emetine 

11 Frieda M Kunze (by invitalioii) and Edwin 

P Laug, Division of Pharmacology, Food 
and Drug Administration, Federal Security 
igcncy, Washington 

The penetration of lead through the skin of 
the rat 

12 Frederick G Germuth, Jr (by invitation) and 

Harry Eagle, Laboratory of Expet imenlal 
Therapeutics of the U S Public Health 
Scivice and the Johns Hopkins School of 
Hygiene and Public Health, Baliimoie 
The efficacy of BAL (2,3 Dmiercaptopro- 
paiiol) in the treatment of experimental 
lead poisoning in rabbits 

13 Lehman M Luskj (by invitation), Herbert \ 

Braun and Edwin P Laug, Division of Phar- 
macology, Food and Drug Administration, 
Federal Security Agency, Washington 
The protective action of BAL on experimental 
poisoning by lead, tungsten, copper and 
Pans green 


JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1 30 pm 
Ballroom, Convention H \ll 
Program on page 314 


PHARMACOLOGY BUSINESS MEETING 
Tuesday, March 16, Jt 15 pm 
Room E, Convention H ill 


PHARMACOLOGY 
Tuesday, March 16, 7 30 p m 
Ballroom, Convention Hxll 


Symposium on Human 
Pharmacological 
Ex-penments 

1 History and Ethics of Human Physiological 

and Pharmacological Experiments 
Speaker, A C Ivy 
Discussant, C F Schmidt 

2 kutonomic Drugs Adaptable to Human Exper- 

imentation 
Speaker, I Starr 
Discussant, J Comroe, Jr 

3 Analgesic and Anesthetic Drugs in Man 

Speakei , E G Gross 
Discussant, G L Maison 

4 ALscellancous Human Pharmacological Ex-per- 

iments 

Speaker, K Unna 
Discussant, H Bruner 

5 Dangers, Safeguards and Necessary Precau- 

tions 

General Discussion 

PHARMACOLOGY A 
Wednesday, Match 17, 9 00 a m 
Room E, Convention Hall 

Analgesics 

1 Robert A Lehman, Herbert S Eupperman (by 

invitation) and Joy Phillips (by invitation). 
Department of Therapeutics, New York Uni- 
versity College of Medicine 
Studies on the relationship between chemical 
constitution and analgesic activity 

2 Carl C Pfeiffer, J Santos-Martinez (by invi- 

tation) and Theodore R Sherrod (by invita- 
tion), Department of Pharmacology, Univer- 
sity of Illinois College of Medicine, Chicago 
The nature of the prosthetic groups of anal- 
gesics and their possible action as blocking 
agents 

3 Nilkanth M Phatak, James Maloney (by invi- 

tation) and Norman David, Department of 
Pharmacology, University of Oregon Medical 
School, Portland 

Use of hyperglycemic response for estimating 
addiction potentialities of analgesic com- 
pounds 

4 P P Luduena, Lloyd C Miller, Estelle Anan- 

enko (by invitation) and J D Frick (by 
invitation). Biology Division, Sterling Win- 
Ihrop Research Institute, Rensselaer, N F 
Some pharmacological actions of isomers of 
methadon 

5 Elizabeth H Jenney (by invitation) and Carl C 

Pfeiffer, Department of Phai macology. Uni 
versity of Illinois College of Medicine, 
Chicago 
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Comparative analgesic anil (o\ie effects of the 
optical isomeis of inethadon and iso- 
methadon 

G Theodore R Sherrod {by invilaLion), Robert 
Kaiser {by invilalion) , J Santos-Martincz 
{by invilaiton) and Carl C PfeilTer, Depart- 
vicnt of Phai iiiacoloijy, Ij niier'^Uy of Illinoib 
College of Medicine, Chicago 
j\Icthadon deiivativcs of iihaiinaeological 
Intel est 

7 James O Hoppe (by iiivilation) and Llojd C 
Miller, Biology Division, Sleiling-Wiiithiop 
Reseat ch Inslilute, Rens'ielaei , A 1 

V compaiison of the loxicitj of moth idon and 
some 1 elated comjioiinds 

S Jane E Denton (by invitation), Oliver H 
Straus (by invitation), William C Waddell 
(by invitation) dnd Henry K Beecher, l;if' 
thesia Laboratory of the Ilanaril Medical 
School at the Massachw^etts Gi lural Hospital, 
Boston 

V lompanson of side iitioii'. ind mdgisii ef- 
fects of morphine, amidone (1 -1 dijiheinl 0 
dimetlijlamino heptanone 1) uid its iboiiiers 
in man 

0 Robert C Batterman and Abraham M Oshlag 
(by invitation), Dcpai tiiuiit of '1 Itiiapi iitus, 
\iu loik Liiiicisity Colhgc of \hdtcinc 
The ellectiveness and to\ult^ of initliadoii 

10 Marion Bell (by imitation) Joan E Copeland 

(by invitation) and Eldon M Bo>d, Dept of 
Phai niacology, Queen’s Lnn Kingston, 
Canada 

On the methanism of till inlitussue lelionof 
amidone 

11 S Eadie, F Bernheini and D B I itzgerald 

(by invitation), Dept of Phystoloyy anil 
Phai niacology, Duke I niieisity School of 
Medicine, Diuhum 

The effect of mothadon on the cholinesiciaso 
of the biain 

12 Ted A Loomis In/ Janus AI Dille), 

Dcpai tinenl of Phai niacology, Iniieisityof 
Washington School of Miduinc, Scuttle 
The response and the mechanism of the re 
spouse of the duodenum to moiphine 

13 Sidney Ellis, Depaitinent of Physiology and 

Phai niacology, Duke Uniicisity School of 
Medicine, Duihain 

Enzj mic hydiolysis of moiphine esteis 

14 Harris Isbell (hy 7/iinta/(o;0 and A J Eiscman, 

Reseat ch Depaitinent, L S Public Health 
Seivice Hospital, Lcringtoii, Ky 
Plijsical dependence liability of dings of the 
inethadon series and of 6 metlu 1-diln dro- 
morphine (Biochcm ) 


PHARMACOLOGY B 

Wednesday, March 17, 9 00 a in 
Rijori 0, CowiNrioN IlAtt 


Antibiolicb and Chcinothtrapeulic Agents 

1 R J Schachlcr (iiilrodiictd by \ Ercoli), De 

pai liiiLiitof Phai niacology and Cheiiwtherapij, 
Waiiiei Institute of Therapeutic Research, 
Aeir )oik 

T lie ciri Illation of pi nii illin in the lymph 

2 N Ercoli, M N lewis (by invitation), B S 

Schwartz (by ini itation), M H Whitehead 
(by nil itation), Dept oj Pharmacology and 
Chi mothcrapy, II arner Instituti of Thera 
ptiilic III search, Acit \ orl 
Till t 111 ripi util signifii iiici of detectable 
juniiillin h vlIs 

3 H irold M Peek, Horace F Russo, Elizabeth K 

Tillson, William S ^Valler (all by iiiiitalion) 
and Karl H Bejer, Department of Pharma 
cology, The Medical Research Division, Sharp 
anil Dohine, hie , Glenoldcn, Pa 
The null elimination of caroiiamiele (4' 

( irbowiihentl nuth uusulfonaiiilide) 

4 Hans Molitor and Samuel Kuna (by imitation). 

I/m/ Iiislitiite fill i herapiiitic Research, 
Rahaiiy 

Ph irm u ologie studies ot the luurotoMc prop 
crties of slreiitoniM in 

5 Joseph E Hawkins Jr and Halter J O’Shanny 

(by lilt itation), Mercl Institulc for Thera 
pciitic Research, Rahuay 
I iinetionil inahsis of thi ehronic iieurotoxic 
letion of streptonnein 

G Llo>d D Siager, Department of Phiirmacology, 
'I he M oinaiTs Medical College of Peniwjl 
1 ania 

The eheinotlu r ipeutie letion of a number of 
furan dern atu es 

7 Andres Goth and Fabian J Robinson (by inii- 
tiition), Depaitinent of Physiology and Phar- 
iiiacoltigy, Soiithueslern Medical College, 
Dallas 

Cheinothernpeiitii studios on i senes of dithio 
laibiinitis mil their bismuth denvitues 
S Da\id M Tennent and Margaret L Leland 
(intioduecil by Randolph T Alajor), Merck 
Iiistiliite fill Thenipeutic Research, Rahieay 
\ jnoceduic for the determination of 4 ammo 
siliejlic leid in blood and urine (Bio 
chtm ) 

9 Les Loewe (by ini itation), Albert Sobel, Oscar 
Gawron (by invitation) and Erna Alture* 
Herber (by invitation), Depai tiiients of Med 
iciiie and Bioehiiiiisti y, Jewish Hospital of 
Biooklyn 
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New penicillin products for prolonged blood 
levels (Bioohem ) 

10 John V Scudi and Charles J Duca (by rnw- 

talwn), Ncpoa Chemical Co , Inc , Yonkers 
Bacteriological cbaTacteiistics of mandel- 
anune (Biochem ) 

11 R M Archibald and James R Weisiger (by 

invitation, Hospital of The Rockefeller Insli- 
tuto for Medical Rcseaich, New York 
Reaction of plasmochm ivitli formaldehyde 
(Biochcni ) 

PHARMACOLOGY C 
Wednesday, March 17,9 00 a m 
Room 1, Convention Hall 


Paras) mpathetic and Related Agents 

1 Clara Torda and Harold G Wolff, New York 

Hospital and the Dcparlmenls of Medicine 
^Neurology) and Psychiatry, Cornell U>n~ 
vcrsity Medical College, New York 
Effect of convulsant and anticonvulsant agents 
on acetylcholine metabolism and effector 
organs acetylcholine sensitivity 

2 K R Unna, K Glaser (by invitation) .B Lipton 

(by »HWtatioii), and P Patterson (by invita- 
tion), Hcparlinents of Pharmacology and Ped- 
iatrics, UnnersUy of Illinois College of Med- 
icine, Chicago 

Efficacy of atropine in children 

3 Charles M Gruber and Goldie Freedman Key- 

ser (by invitation), Department of Pharma- 
cology, Jej^erson Medical College, Phila- 
delphia 

The effects of I annno-1-phthahdjlpiopane 
hydrochloride on excised and intact intestine 
and uterus 

4 Julius M Coon and Paul R Salerno (by invi- 

tation), University of Chicago Toxicity Labo- 
ratory and the Department of Pkai macologg, 
Untverstiy of Chicago 

A pharmacologic comparison of hexaethyl 
tetraphospbate (HETP) and tetraethyl 
pyrophosphate (TEPP) with physostignnne 
and neostigmine 

5 H Walter Jones, Jr (by imitfatwa), Bertram J 

Meyer (by invitation) and Leonard Earel, 
Toxicology Section, Medical Division, Army 
Chemical Center, Md 

The relationship of cholinesterase inhibiting 
activity to the acute toxicity of some organic 
phosphorus compounds 

6 H E Himwich and A M Freedman (by iniit- 

tation), Medical Division, Army Chemical 
Center, Md 

Di isopropyl fluorophosphate (DFP) Site of 


injection and variation in response 
(Physiol ) 

PHARMACOLOGY A 
Wednesday, March 17,1 Jfi pm 
Room E, Convention Hall 


Curare and Anti-Curare-IiLe Compounds 

IKK Kimura (by invitation) and K R Unna, 
Departmeni of Pharmacology, Univcisity of 
Illinois College of Medicine, Chicago 
Methods for the evaluation of compounds n ith 
curare like action 

2 Roger P Varney (by invitation), Charles R 

Linegar and Horace A Holaday (by invita- 
tion), Biological and Chemical Laboi atones, 
E R Equidd cC Eons, New Erunswici 
The rabbit “Head drop” method for the bio- 
logical assay of curare and its alkaloids 

3 E F Van Maanen (introduced by Otto Krayer), 

Department of Pharmacology, Harvard Med- 
ical School, Boston 
A comparison of curare alkaloids 

4 E L McCawley, the Laboratories of Pharma- 

cology and Toxicology and the Laboratory of 
Neuro Anatomy, Yale University School of 
Medicine, New Haven 

Some aspects of the action of curare on the 
central nervous system 

5 G M Everett (introduced by B, K Richards), 

Department of Pharmacology, ihbott Re- 
search Laboratories, North Chicago 
Studies on the toxicity and metabolism of 
d-tubocuranne 

6 M H Pelletier (by invitation) and David Field- 

ing Marsh, Department of Pharmacology, 
West Virginia University School of Medicine, 
Morgantown 

Synthetic curare compounds II d N Methyl- 
isochondrodendrme iodide and d N-Methyl 
0 methj 1 isochondrodendrine iodide 

7 David Fielding Marsh, Clark K Sleeth (by 

invitation), and Eldon B Tucker (by invita- 
tion), Dapaitments of Pharmacology and 
Medicine, West Virginia Vmveisity School 
of Medicine, Morgantown 
Synthetic curare compounds III d N iMethyl- 
ohondrodendrine iodide and d-Js Methyl 0- 
methyl chondrodendnne iodide 

8 John C Burke (by invitation) and Charles R 

Linegar, Phat macological Development Divi- 
sion, E R Squibb A Sons, blew Brunswick 
Pharmacological studies of myaiiesin and 
curare 

H A Walker (by invitahon), Arthur P Rich- 
ardson, P Loeb (by invitation) and J Perog 
(by invitation), Department of Phai macology. 
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Emory University School of Medicine, Emoiy 
University, Georgia, and Division of Plianna- 
cology, Squibb Institute foi Medical Research, 
New BiunswicL 

The paralytic and lethal action of inyanesin, 
pentobarbital and combinationa of thcac 
agents in mice 

10 James L Morrison, Arthur P Richardson and 

Harry A Walker (by invitation) , Department 
of Pharmacology, Emoiy University, Georgia 
Rate of disappearance fioin the blood and dis- 
tribution in tissues of 3-(Orthotolo\yl) 1,2- 
propanediol (Myaiiesin) 

11 Mitchell Zweig (by invitation), F Steigmann, 

and Karl A Meyer (by invitation), IIcJ loen 
Institute for Medical Rescai ch of CooL County 
Hospital and the Department of Surgery, 
Northwestern Univeisity School of Medicine 
The effect of tetraethyl 'immonium lIiIoikIc on 
gastric secretion and motility 

12 Charles J Kensler (intioduccd by jMeKeen 

Cattell), Depai tment of Phai macology, Cor- 
nell University Medical College 
The anticurare activit\ of toiigo led iiid re- 
lated compounds 

PHARMACOLOGY B 
IFcd/iesdnj/ March 17, 1 )5 p m 
Room D, Conm-ntion II mi 


Joint Session, Biometrics Section, 
American Statistical Association, 
and the Pharmacological Society 

1 E M Jellinek (intioduccd by C I Bliss), Dc- 

pai tment of Applied Physiology Vale Uni 
veisity, New Haven 
Experimental bromism in man 

2 Graham Chen, A C Bratton, Jr and Charles 

Ensor (by invitation) , Research Laboratoi les, 
Parke, Davis ct Company, Detroit 
The joint antihistamiiiic elTcct and acute tox- 
icity of adrenalin and beiiadryd IICl 

3 Rex G Fluharty (introduced by Lloyd C 

Miller), Radioactivity Center, Massachusetts 
Institute of Technology 

Statistical problems involved in the use of 
radioactive tracers in phai macology 

4 J T Litchfield, Jr , and F Wilcoxon (by invi- 

tation), Chemotherapy Division, Stamford Re- 
seaich Laboratoi les, imeucan Cyanamid 
Company, Stamford 

A simplified method of evaluating dose effect 
experiments 

5 R H Noel and M A Brumbaugh (introduced 

by Lloyd C Millei), Bnstol Laboratories, 
Inc , Syracuse 

Some applications of sequential analysis 


Federation “Mixer” 
IVcdncsday, March 17, 9 00 p m 
Aiuxa, Cowlntiox IIvli 


PHARMACOLOGY A 
Thursday, March 18, 0 00 ii m 
Room I , Coxvintion Hail 


Barbiturates and Analgesics 

1 Walter M Booker, David M French, Pedro A 

Molano, and Cecil Rhodes (introduced by A 
II Maloney), Department of Pharmacology, 
College of Medicine, Houard Umiersity, 
Washington 

Re evaluation of the effectiveness of metrazol 
as 111 analepliL agent in barbiturate de 
jircssioii 

2 V V Cole, S H Hopper (fiy inritation), and H 

R Hulpieu, Dl/j/s of Pharmacology and Pub 
he Health, Indiana Univ School of Medicine, 
Indianapolis 

I,ffc( ts of surf ice ictue igents on the activity 
of [iLiitob irbital and barbital 

3 Marshall R Warren (6y laritatioa), Charles R 

Thompson (by imitation), and Harold V> 
Werner, Pharmacology Department, Research 
Labs , The IFm S Mcrrcll Co , Cincinnati 
llvpnotit properties ind toxicity of 2 ethyl 3 
jiropvlglycidamide 

1 A R Kelly (by i nutation), F E Shidemanand 
B J Adams (by imitation), Dept of Pharma 
cology, Unnersity of Michigan, Inn irbor 
Comparison of blood levels of thiopental 
(Pentothal), 5 allyl 5-(l-niethylbutyl) 2 tin 
obarbitunc acid (Surital) and thioethamvl 
in the dog 

o F E Shidcman, A R Kelly (by mutation), L 
E Lee (by imitation), Y F Lowell (ty inn 
tation) and B J Adams (by invitation), De 
pill tment of Pharmacology, Unneisity of 
Michigan and 1 psilanti State Hospital, 

I psilanti, Mich 

The effect of hep itic dy sfuiiction in man on the 
duration of action of thiopent il (Pentothal) 

6 Leo R Goldbaum (by invitation) and Paul K 

Smith, Department oj Phai macology, George 
Washingtoii Unnersity School of Medicine, 

II ashinglon 

The binding of barbiturates by human and 
bovine seium albumin 

7 W J R Camp, V A Gant (by invitation) and 

John F Poll! (by invitation). Dept of Toxi 
cology and Phai macology, Univeisity of Illi- 
nois College of Medicine, Chicago 
The use of ultraviolet ray's in v screening test 
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for some barbiturates aud in reading Gutieit 
papers 

S D D Bonnjcastle and Jacob MoHand (bi/ iHi'i- 
latwii), Departments of Phaimacology, Yale 
School of Medicine, and Univeisily of Oslo, 
Norway 

Vn caamination of potentiating action of 
aspirin upon codeine in raising the pain 
threshold 

PHARMACOLOGY B 
Thursday, March IS, 9 00 a m 
Room 9, Convention Hall 

Chemotherapeutic Agents 

1 Thomas H Maren and Gilbert F Otto (intro- 

duccdby'E K Marshall, Jr ), Department o/ 
Pharmacology, Johns Hopkins University 
School of Medicine and DeparlineiU of Para- 
sitology, Johns Hopkins School of Hygiene 
and Public Health, Ballimoio 
T he distribution, excretion, and blood levels of 
antimony folloning adimnistration of anti- 
moiiiala to various mammalian species 

2 Ralph G Smith, James Y P Chen {by timla- 

lion) and Marguerite Magee {by invitation). 
Department of Pharmacology, Tulane Dtii- 
versity School of Medicine, New Orleans 
The distribution and excretion of antimony 
following adimmstration of antimony potas- 
sium tartrate and neostibosan 

3 Maxwell Schubert and Evelyn Goldberg {by 

invitation). Department of Therapeutics, New 
York University College of Medicine 
Comparison of therapeutic values of several 
antimonials in experimental schistosomiasis 
mansoni in mice 

4 Harold N Wright, Elizabeth M Cranston, 

Wayne A Chadboum {by invitation), Ashton 
C Cuckler {by invitation) , Dominic DeGuisti 
{by invitation) and Raymond N Bieter, De- 
partment of Pharmacology, Univeisity of 
Minnesota Medical School, Minneapolis 
Rosaniline base (Cl 677) as a prophylactic m 
schistosoma mansoni infections in mice 

5 Clara S Genther (by iniiitahon), Wanda Squires 

{by invitation), Rochelle Fradkin (by invi- 
tation) , and D H Schmidt, Christ Hospital 
riislitutc of Medical Research, Cincinnati 
Malaria chemotherapy 1 The response of 
trophozoite-induced infections with Plas- 
modium cynomolgi to various antimalarial 
drugs 

6 L H Schmidt, Rochelle Fradkin (by invita- 

tion), Wanda Squires (by invilahon), and 
Clara S Genther (by inmiaiioa), Christ Hos- 
pital Institute of Medical Research, Cincin- 
nati 


Alalana chemotherapy 2 The response of 
sporozoite induced infections w ith Plas- 
modium cynomolgi to various antimalarial 
Drugs 

7 David Lehr, Deparlment of Pharmacology, New 
York Medical College, Flower and Fifth 
Avenue Hospitals, New York 
Low toxicity and high therapeutic efficacy of 
combined sulfonamides 

S Celia White Tabor (by invitation), Judith Baily 
(by invitation) and Paul K Smith, Depart- 
ment of Pharmacology, George Washington 
University School of Medicine, Washington 
Some metabolic products of para aminoben- 
zoic acid 

9 E Leong Way, Rowena Weiss (by invitalion) , 
Donald L Howie (by {nvilalion) and Paul K 
Smith, Department of Pharmacology, George 
Washington University School of Medicine, 
Washington 

The fate of p aminosalicylic acid in the animal 
body 

10 W T McCIosky, M I Smith and J E G 

Frias (by invitation). Division of Physiology, 
National Institute of Health, Bethesda, Md 
The action of p aminosalicyho acid (PAS) in 
ex-penniental tuberculosis 

11 S H Hopper (by invitation), V V Cole, H R 

Hulpieu, andH A Raidt (by invitation) , De- 
partments of Public Heallh, Pharmacology, 
and Microbiology, Indiana University School 
of Medicine, Indianapolis 
Opposite effects in vitro and in vivo of a sur- 
face active agent on mycobacterium tuber- 
culosis 

PHARMACOLOGY C 
Thursday, Mai ch 18, 9 00 am 
Rooxi 1, Convention Hall 


Agents Affecting the Blood and Vascular System 

1 Anthony M Ambrose, Pharmacology Division, 

Bureau of Agricultural and Industrial Chem- 
istry, U S Deparlment of Agriculture, 
Albany 

The effect of rutin on blood pressure in dogs 
and rabbits 

2 Walter Freyburger (by iJiMtaUon), Luis R Capo 

(by invitation) , and Gordon K Moe, Depart- 
ment of Phaimacology, the University of Mich- 
igan, Ann Arboi 

The effect of tetraethylammomum on the 
pressor response to anoxia and asphyxia 

3 Donald C Knnze {by invilahon), J Richard R 

Bobb (by invitation) and Harold D Green, 
Department of Physiology and Pharmacology, 
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Bowman Giaij School of Medicine of Wake 
Foicst College, Wiiiblon Salem 
Visomotor activity of NU-1CS3 and other 
drugs upon the rat meso ippoiidix 

4 D M Green and M Glover (bg invilalion), 

School of Medicine, Univeisilij of Washing 
Ion, Scallle 

Ficfors influencing the Iiypci tensive icfion of 
dcso\ycorticostei one 

5 Joseph G Bird (introduced hg John C Kriuit/, 

Jr), Depailmenl of Phai macologg , Univci- 
silg of Maiyland School of Medicine, Balli- 
moi c 

Prolonged depressor elTcct of walei soluble 
org line nitrates 

C Albert J Began} (hg invilalion) and Joseph 
Seifter, Wyclh Inslilulc of ippltid Biochcm- 
istig, Philadelphia 

Studies on a hep irin-lihe coniiiound, alg inn 

7 David W Fassett and E Sterling Nichol (bg 

invitation), Canhologg Scivicc, James M 
laikson Memoiial Hospital, Miami 
Vbsoiption and potent} of small divided doscs 
of dicumarol in man 

8 Rose Marie Carlson (bg iniitalion) and LIo}d 

D Seager, Dcparlmenl of Pharmacology, 
II omcins Medical College of Pcnnsyhania, 
Philadelphia 

The acute to\ic cfTocts of dicumarol 
0 Robert V Brown, Division of Phannacology, 
I niicistlyof Tennessee, Memphis 
Quantitative epiiicpliiiiic jiiossoi efletts 
(Phvsiol ) 

10 E William Ligon, Jr (by ini Italian), Hobart S. 

Madden (by invitation), Paul L Davis (by 
iniitalion) and Paul K Smith, Department of 
Phai macology , Geoige ]\ ashinglon Uniter- 
silg School of Mcdcine, 11 ashinglon 
Absorption of silicvlatcs fiom intcstin il loops 
in the dog 

11 Bernard B Brodie and Julius Axelrod (by ini t- 

lalion), Depailmenl of Biochcmisti y, A tie 
Yoik University College of Medicine, and 
Ncu Yoik Unneisity Research Service, Gold- 
natci Memorial Hospital, and Laboiatoiy oj 
Indiisitial Hygiene, Neu Yoik 
The physiological disposition of acetojihcnct' 
idin (p etlioxyacetanilide) in in in 

12 R R Sonnenschein, R Jamison, L Lovseth, 

W Cassels (by invitation) and A C Iv}, De~ 
pai tinenls of Clinical Science and Anesthesia, 
Univeisity of Illinois College of Medicine, 
Chicago 

The mechanism of nitious oxide analgesia 
(Physiol ) 


PHARMACOLOGY A 
Thursday, March 18, 1 'i5 pm 
Room E, CoNVFxriON IIvli, 


Cardiac and Related Agents 

1 R P Walton, M F Patton (tiy i/icitatma), H 

P Jones (by invitation) and J S Leary (by 
invitation). Department of Pharmacology, 
Medical College of South Carolina, Charleston 

Compiralive iiiLrtasc in ventricular contrac 
tilt fori t produted by scvi r il cardiac glvco 
side s 

2 Murk Nickerson and George M Nomaguchi (6y 

iinilation), Depurtiiunt of Pharmacology, 
f nnirsity of Utah Sehool of Medicine, Salt 
Laic Citg 

Diben imiiit jirotcition against tvclopropane 
iinniphniK lardiai irrhvthnnas 

SKI Melville, Dept of Phariiuuology, McGill 
L nil 1 1 sity, Montreal 

'Ihe inti librill ition ictioii of pap iverine and 
Us \ due in tardi it resiiscit ition after 
thlorofonii adren dine vintncular fibrilla 
tion 

1 Otto Krajer and Alfred Farah, Deparlmeni of 
Phui macology, Hariard Midteal School, 
Boston 

Action of cvstcinc iiid of dimcreaptopropanol 
in he irt failure caused by sodium bismuth 
t irtratc 

a N J Giarnian (iidrodiictd hi; E L McCawle}), 
I aboiatoriis of Pharmacology and Toxicol 
oyy, 1 all f nuersily Schoolof Medicine, Yew 
Haien 

Toxicilv lull t irdiotonic ictivitv of antibiotic 
1 ictoncs mil svnthctic analogs on the iso 
1 itcd frog heart 

C A Cameron (by invitation), Laskey (6yi /a i 
tation), B Craver, Duision of Pharmacology, 
Risearch Department, Ciba Pharmaceutical 
Piodiiels, Inc , Summit, A’’ J 

Actions iiid minim illv effective doses of 17 
common drugs on perfused hearts of 5 
species 

7 Maynard B Chenovveth and Solomon Garb (6;/ 
invitation), Depai Imcnl of Phannacology, 
Cornell Lniv Medical College, lYcw lork, 
A I 

The electrogram of the p ipill muscle 

S A Farah and E Szmuszkoviez (introduced by 
James AI Ddle), Departments of Pharmacol 
ogij, Unncrsitij of IVashington Medical 
School, Seattle, and the imei icon University 
of Beirut, Lebanon 

Some factors influencing the activity of car lao 
gly'cosides in the rat 
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PHIRMACOLOGY BUSINESS MEETING 
Thursday, Match IS, 4 p in 
Room E, Convention H ill 

PHARMACOLOGY DINNER 
Thursday, Match IS, 7 00 p in 
Hotel H iddon II ill 


PHARMACOLOGY B 
Thuisday, March 18, 1 4S p tn 
Room 9, Convention II ill 


1 Salab A Abdel Tavvab (iiiiioduccrf 6;/ John C 

Kraiitz, Jr), Depat lincnl of Pharmacolooy, 
Uniicrsity of Maryland School of Medicine, 
Baltimore 

The pharmacology of organic thiocj auates 

2 Ewart A Swin)-ard (by tnvilalion) and James E 

P Toman, Depot Imciits of Phaiinacology, 
Pharmacy, and Physiology, Ltuvcisily of 
Utah, Sail Lake City 

Efiects of alterations m body tempcratuie on 
properties of convulsive seizures in rats 

3 Avram Goldstein (introduced by Otto Kiaycr), 

Department of Phai macology, Harvaid Med- 
ical School, Boston 

Inhibitors of purified huinau pi isiiia choline- 
sterase 

4 Rafael Mendez and Ernesto Sodi (by invita- 

tion), Dcparltiicnl of Physiology and Pharma- 
cology of the National Instilule of Catdiology, 
Mexico Cily 

The effect of some glycerin esters upon the 
blood pressure, uterus, and respiration 

5 E Herrold (by invitalioii), H Hajs (by invita- 

tion), G Holmquist (6i/ inwtafion), B Rich- 
ards (by invitation), E Oppenheimer, Divi- 
sion of Pharmacology, Research Department, 
Ciba Phat maceutical Ptoducts, Inc , Sum- 
mit, N J 

The w ater soluble I glucoside of deso\y- 
corticosterone acetate, its adrenal cortical 
activity m adrenaiectonuzed dogs 

6 Victor A Drill and B Frame (by invitation), 

Department of Phat macology, hale Univer- 
sity School of Medicine, New Haven 
Antidiuretic activitj of liver extracts and of 
urine from patients with hepatic cirrhosis 

7 Douglas S Riggs [introduced by Otto Krayer), 

Department of Pharmacology, Haiiatd Med- 
ical School and The Thyroid Clinic, Mass 
achusetts Genet al Hospital 
Elev atioii of serum protein bound iodine after 
large doses of radio active iodine 


S J K W Ferguson and E A Sellers, Dcpai t- 
mcnl of Pharmacology, University of Toronto 
Effect of various compounds containing iodine 
and other halogens on thiouracil goitre 
9 D G Wenzel (6y iiuntatioii), O S Orth, R T 
Capps (by invitation), and A H Uhl (by invi- 
tation), Departments of Pharmacy and Phat- 
macologtj, Utiivtisily of Wisconsin, Madison 
Actions of jiodophj Hum derivatives 
10 Allan D Bass, Pharmacology Depot liiient, 
Syiacuse University 

Response of expeiinieutal lymphoma to certain 
oiganic sulfides, sulfones and chlorides 


PHARMACOLOGY BUSINESS MEETING 
Thursday, Match 18, 4 Id p in 
Room E, Convention Hill 


PHARMACOLOGY DINNER 
Thutsday, Match 18, 7 00 p m 
Hotel Hiddon Hall 


PHARMACOLOGY C 

Thutsday, Match 18, 1 45 p m 
Room 1, Convention Hall 


Drug Toxicity 

1 Geoffrey Woodward (by invitation), Bernard 
Davidow (by invitation), and Arthur A Nel- 
son, Division of Pharmacology, Food and 
Dtug ■kdiiiinistratwn, Federal Secuiity 
Agency, Washington 

Effects observed in dogs following the pro- 
longed feeding of DDT and its analogues 

3 Lloyd W Hazelton and Emily Godfrey (by inii- 
talion), Hazelton Laboratories, Falls Church, 
Va 

Pharmacological actions of o,o diethj 1 o p- 
nitrophenyl thiophosphate 

3 Ernest C Hagan and Geoffrey Woodard (latio- 

duced by Arnold J Lehman), Division of 
Pharmacology, Food and Dtug Adtninisita- 
tion. Federal Scout ily Agency, Washington 
Toxicity of 0,0 diethyl o p nitrophenjl thio- 
phosphate (Parathion) 

4 Kenneth P DuBois, John Doull (by invita- 

tion), and Julius M Coon, University of 
Chicago 2'oxicity Laboratoty and the Depot t- 
iiietit of Phat macology. University of Chicago 
Toxicity and mechanism of action of p nitio- 
pheny -diethj 1 thionophosphate (E605) 
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5 Jack L Radomski, Geoffrey Woodard, Carter D 
Johnston {introduced by Arnold J Lehman), 

Division of Pharmacology , Food and Drug 
Adminislralion, Fcdeial Sccwity Agency, 
Washington 

Toxicological properties of the causative agent 
of canine hysteria 

6 W F von Oettingen, C C Powell {by invita- 

tion), N E Sharpless {by invitation) and L. 
J Pecora {by invitation) , Laboratory of Phys- 
ical Biology, National Institute of Health, 
Bethesda, Md 

Comparative studies of the toxicity and phys- 
iological action of chlorinated methanes 
with reference to then physical and chemical 
characteristics 

7 Edwin P Lang, Division of Phai macology. Food 

and Drug Administration, Fcdcial SLCurily 
Agency, Washington 

Tissue distribution of a toxicant follow ing oral 
ingestion of benzene hexachloride by rats 

8 Bernard Davidow, Ernest C Hagan and Geof- 

frey Woodard {introduced by Vrnold J Leli- 
man), Division of Phat macology, Food and 
Drug Administration, Federal Sccuiity 
Agency, Washington 

A comparison of the fat storage of the isomers 
of benzene hexachloride in lats 

9 Leonard Karel, Toxicology Section, Medical 

Division, Army Chemical Center, Md 
A potential rodenticidc — “Fanyline ” 

10 Elliott A Maynard, William L Downs, and 

Harold C Hodge {introduced by Harvey B 
Haag), Department of Pharmacology, Uni- 
versity of Rochcstei , A 1 
Preliminary data on rat feeding with beryl- 
lium 

11 Harold C Hodge, Elliott A Maynard and 

William L Downs {intioduccd by Murvei B 
Haag), Department of Pharmacology, Uni- 
versity of Rochester, A Y 
Certain aspects of the acute toxicity of beryl- 
lium following intrapentoneal injection 

12 Charles W LaBelle and Martha Reid Cucci 

{introduced by Harvey B Haag), Depai tmcnl 
of Phai macology. University of Rochester, 
N 1' 

Preliminary studies in the toxicity of beryd- 
lium The effect of intratracheal injections 
in experimental animals 

13 George F Sprague, Alton G Pettengill and 

Herbert E Stokinger {intioduccd by Harve\ 

B Haag), Department of Phaimacology, Dni- 
versity of Rochestei , A Y 
Initial studies of the inhalation toxicity of 
berylium sulfate 

14 Sidney Laskin, Robert A N Turner and Her- 

bert E Stokinger {intiodueed by Haivcy B 


Haag), Department of Pharmacology, Uni 
lersily of Roehcslcr, N Y 
Allah SIS of dust and fume hazards in a beryl 
liiiiii jilant 


PHARMACOLOGY BUSINESS MEETING 
Thursday, March 18, 4 15 p m 
Room L, Convixtion IIaii 


AMERICAN SOCIETY FOR PHARMACOLOGY 
AND EXPERIMENTAL THERAPEUTICS 

Annual Dinner 

Thursday, March 18, 7 00 p m 

IIOTLL II VDDON HaLO 


PHARMACOLOGY 
Motion Pictures 
Thursday, March 18, 8 00 p m 
Room C, CowtxTioN Hail 
Program on page 311 


PHARMACOLOGY A 
Friday, March 19, 9 00 p m 
Room E, Cox\i.NTiox Hall 


Histamine, Anli-histamine and Spasmolytic Agents 

1 Donald L Cook {by invitation), W E Ham- 

bourger and Martin M Winbilry {by invita- 
tion), Pharmacology Laboratories, Research 
Department, G D Searlc iL Co , Chicago 
Inhibition of histarmne hypotension by certain 
lietcroc\clic substituted ethylamines in the 
cat 

2 Homer B Freese {by invitation), W E Ham- 

bourger and Patricia M Michiels {by invi- 
tation), Pharmacology Laboratories, Research 
Department, G D Searle A Co , Chicago 
The eflectivoness of certain substituted ethyl- 
uninci, against histamine spray induced 
fatality in the guinea pig 

3 Julio C Castillo {introduced by Edwin J de 

Beer), The Wellcome Research Labot atones, 
Tuckahoc 

The anaphy lactic guinea pig trachea and its 
response to antihistamine and broncho 
dilator drugs 
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4 J Smith (by i>mtatio»), A Cameron (by iiwi- 

(adoiO.B Cra\er, Dinsiou 0/ Phaimacology, 
Research Deparimcnl, Ctba Phut inaccutical 
Products, Inc , Summit, iV / 

Method for kjmogriphic recording of CSP 
pressure, effects of lustamme, intistine, 
PBZ, et il , thereon 

5 Herbert Tabor and Sanford M Rosenthal, Diin- 

ston of Physiology, National Institute of 
Health, Bethesda, Md 

Lrinary excretion of histimine folloning oral 
administration, eraplojiug in unproved 
colorimetric method 

C Lillian Alonso (by invitation), Maxine Adams 
(by invitation), Louise Goddard (by invita- 
tion), Marion Jaeger (61/ invitation), and J T 
Litchfield, Jr , Chemotherapy Division, Stam- 
ford Research Laboratories, Imenean Cyan- 
anitd Company, Stamfoid 
Mode of action of antihistaminic agents 
7 George W Stayraky, Dcpaitment of Physiology, 
Faculty of Medicine, University of It estcni 
Ontario, London, Canada 
Potentiation of the effect of antihistaminic 
agents bj iron compounds 
S Annette LaBelle and Richard Tislow (intro- 
duced by 0 liiayor), Biological Research Lab- 
oratories, Schering Corporation, Bloomfield 
Pharmacological properties of trimeton, a new 
antihistaminic compound 
fi B Crater, W Barrett (by invilalion), A 
Cameron (by invitation) , H Hajs (by invita- 
tion), G Hohnquist (by invitation), A Mac- 
kenzie (by invitation), J Smith (by invita- 
tion), Division of Pharmacology , Research 
Department, Ctba Pharmaceutical Products, 
Inc , Summit, N J 

Pharmacological actions of 2 phenjlbeniyl- 
ammometfajl imidazoline (■Intistiue) 

10 Robert H Dreisbach and Nai Chu (Fellow, 

American Bureau for Medical \id to China 
Inc , by invitation), Dept of Pharmacology 
and Therapeutics, Stanford L niveruty School 
of Medicine, San Fiancisco 
Procaine as an antiallergic agent 

11 A J Glazko, W A Dill (by inritation), and D 

A McGint}, Research Laboratories, Parke, 
Dams and Co , Detroit 

Distribution and excretion of benadrjl (0 di- 
methylaminoethyl benzlivdn 1 ether) (Bio- 
chem ) 

12 T C Barnes, Department of Phaimacology, 

Hahnemann Medical College and Hospital of 
Philadelphia 

The adrenergic properties of antihistaminic 
drugs determined by electrical measure 
ments (Phs'siol ) 


PHARMACOLOGY B 
Friday, March 19, 9 00 a m 
Room 9, Convention Hale 


Cardiac and Related Agents 

1 Elwood L Foltz, Sau Ki Wong and James E 

Eckenhoff (introduced by Carl F Schmidt), 
Department of Pharmacology, School of Med- 
icine, University of Pennsylvania, Phila- 
delphia 

Effects of certain “cardiac stimulant” drugs 
on coronary circulation and cardiac oxygen 
metabolism 

2 Murray Finkelstein (by invilalion) and Oscar 

Bodansky, Dept of Pharmacology, Cornell 
University Medical College, New I ork 
Effect of scilliroside on the respiration of cat 
heart muscle 

3 Albert Wollenberger (intioduced by Otto 

Krayer), Harvard Medical School, Boston 
Effect of ouabain and digoxm on the energy- 
rich phosphate store of the heart 

4 Paul R Saunders (by invitation), J Leyden 

Webb (by invitation), and Clinton H 
Thienes, Department of Pharmacology and 
Toxicology, School of Medicine, University 
of Soitikern California, Los Angeles 
Effect of quimdme on the metabolism of the 
rat heart 

5 Harry K Iwamoto and Frederick K Bell, 

(introduced by John C Krantz, Jr ), Depart- 
ment of Pharmacology, School of Medicine, 
Univ of Maryland, Baltimore 
The Baljet reaction and pharmacodynamic 
studies of digimn and gitogenin 

6 Waller Model!, Nathaniel T Kwit (by mviia- 

lion), Conrado Daynt (by invitation), S 3 
Shane (by invitation) and Harry Gold, 
Department of Pharmacology of Cornell 
Vmveisity Medical College, Cardiovascular 
Research Unit of the Beth Israel Hospital, 
and Cardiac Service of the Hospital for 
Joint Diseases, New York 
Comparison of digitalis glycosides with their 
genins in man 

7 Nathaniel T Kwit (by invitation), Walter 

Modell, Lawrence W Hanlon (by invitation), 
Joseph G Benton (by invitation), Elaine W 
Cotlove (by invitation). Morns Pearlmutfer 
(by invitation), Sidney M Greenberg (by 
invitation), Milton L Kramer (by invitation) , 
and Harry Gold, Department of Phai macology 
of CorneK University Medical College, 
Cardiovascular Research Unit of the Beth 
Israel Hospital, and Cardiac Service of the 
Hospital for Joint Diseases, New York 
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The daily dose of the meicurial diuretic and 
the maiiiteiiaiice dose to control congestive 
f uluie 

8 S J Shane {hy invitalion) , Conrado Dayril 

(by invilalion), Joseph G Benton (hy in- 
vitation), Elaine W Cotlove (by iiwitalion), 
Lawrence W Hanlon (by invL(alion), alter 
Modell, and Harry Gold, Dtpaitmcnl of 
Phannacology of Coinell University Medical 
College, Canlwvasculai Reseat ch Unit of 
the Beth Isiacl Hospital, and Caidiac 
Seivice of the Hospital for Joint Distuscs, 
A ew York < 

Onset and duiation of action of quinidinc in 
the heart after oral administration in man 

9 Conrado Dayrit (hy invitation), Eduardo Faraco 

(by invitation) , Nathaniel T Kwit (by in- 
vitation), Walter Modell, and Harry Gold, 
Department of Phannacology of Cotncll 
Univeisity Medical College, Cardiomscular 
Reseat ch Unit of the Beth Isiad Hospital, 
and Cardiac Set vice of the Hospital foi Joint 
Diseases, New \ oik 

Speed of action of thcvctin after intri\tnoud 
injection in man 

PHARMACOLOGY C 
Friday, Match 10, 0 00 a in 
Room 1, Convention II vll 

1 R M Whitrock (by invitation), H L Tiechc 

(by invitation), and M H Scorers, Depart- 
ment of Phaimacology, UniveisUy of Mich- 
igan, Ann Arboi 

The effect of “denervation” on the reajioiiat of 
intestinal fistulae to several drugs 

2 Ralph Uber (by invitation), Patricia CollinS 

Cowdery (by invitation) and George E 
Farrar, Jr , Department of Medicine, 1 cmplv 
University School of Medicine, Philadelphia 
The spreading of Evan’s blue injected mtra- 
dermally 

3 Ralph W Brauer and Rita L Pessotti (intro- 

duced by Chapman Reynolds), Department 
of Phai macology and Expei imeiital 'I hcru- 
peulics. School of Medicine, Louisiana Slalv 
Umveisity, New Oilcans 
The mechanism of the e\ti action of bromo- 
sulfalein from blood plasma bj^ the liver 

4 H Ward Smith (introduced 6i/ G H W’ Lucas), 

Depot Iment of Pharmacology, Vniieisity 
of Tot onto 

The specificity of the determination of alcohol 
in biological fluids 

5 Edward B Truitt, Jr (inttoduced by John C 

Krantz, Jr), Dcpaitmcnt of Phat macology. 
University of Mat ylatid, School of Medicine, 
Baltimore 

The quantitative estimation of theophylline 
in blood 


ORA Woodbury, George P Child (by meita 
lion), and It Torpin (by invitation). Division 
of Phaimacology, University of Tennessee, 
Memphis, and Departmenh of Pharmacology 
and Obslctries and Gynecology, Uniiersily 
of Gcoigiu School of Medicine, Augusta 

ONytocio drugs and dysmenorrhea 

7 Joseph Thomas Roberts, University of 
Arkansas School of Medicine, Little Rod, 
Arkansas and Gallingei Municipal Hospital, 
Washington 

Tlio effect of globulin insulin and protamine 
zinc insulin on I he diurnal blood sugar curve 
and the daily glycosuria of diabetics, and 
the clinic il use of globin insulin 

S A J Plummer (introduced by George L 
Maison), Department of Pharmacology, 
Boston Uniicrsity School of Medicine 

Blood ind urine levels of theophylline after 
intravenous inject ion (Physiol ) 

9 Leon A Heppel and V'lrginia T Porterfield 
(introdiiLid by B L Iloreckcr), Laboratory 
of Physical Biology, \attonul Institute of 
Health, Belhi'ida, Md 

I nzymatie tie iv ige of organic halides (Bio 
ehem ) 

10 F Co Tui, J H Mulholland (hy nii’ilatioii)and 
N Knox (by iniitation), Dtpnilmenl of Sur- 
gery, \iii ] orl [' iiivcrsity College of Medi- 
cine 

Protein dejiletion syndrome ind responses to 
hvjier iliinent ition 

PH\RM\COLOGY 
Papers Read by Title 

1 Benedict E Vbreu and (by iiiiitatioii). Grant 

W Liddle, Arthur L Burks, Alexander 
Simon, Violette Sutherland and Gilbert 
S Gordon, Diii'^ion of Pharmacology and 
Lxperiiiieiitul 1 herapeutics, and Psychiatry, 
U niiersily oj California Medical School, 
San I'KineiseO 

ElTcets of imphet inline, dihy droergot mime, 
uul meth idon on hum in eeiebial blood flow 
uid ovygen upt ikc 

2 Shannon C Allen and Talbot G Mortarotti 

(by imitation), Pharmaeologij Division, 
Bureau oj \yricultuial and Industrial 
Chemistiy, U * Dtpaitincnt of Agriculture, 

Ubuiiy, Calif 

The elTcet of rutin on oxygen toxicity units 

3 Anthony M \mbrose, Phai maeology Division, 

Buieau of Agriculluial and Industrial 
Chemislig, U S Depai tmeiit of AgncuUure, 
Albany, Calif 

The efleet of rutin and queicetm on scorbutic 
guinea pigs 

1 Hamilton H Anderson, Herbert G Johnstone 
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{by niL’ilatwii), and A Pena Chavarria (by 
inuiiafioii), Univarsity of California Mi.dical 
School, San Francisco, and Hospital San 
Juan de Dios, San Josi dc Costa Rica, A C 
ParisitiLulal activitj of tluoarsemtes in 
man 

5 Arthur L Bachelor and Henrj W Elliott 

(intiodnccd by Benedict E Vbreu), Division 
of Pharmacology and Expciiinoiital Thera- 
peutics, Umcersity of California Medical 
School, San Francisco 

The action of methadon upon the respiration 
of rat diaphragm and luei and kidney 
corto\ slices 

6 T H IV Barnes (introduced by Charles H 

Hino), Division of Phai iiiacology and Ex- 
perimental Therapeutics, University of Cali- 
fornia Medical School, San Francisco 
The toxicity of polj allyl alcohol 

7 W Barrett, A Cameron, N Hansen, E 

Herrold, A Macken 2 ie, B Richards, F Roth, 
J Smith (all by initiation), (introduced by 
P F Yonkman), Division of Pharmacology, 
Research Dcpai linent, Ctba Pharmaceutical 
Products, Inc , Summit, \ J 
Toxicological and pharmacological data con- 
cerning 2-benzvl iniidazolnie hydrochloride 
(Pnscol) 

8 Harry Beckman, Marquette Lnivcrsity School 

of Medicine 

Infectivity of sporozooitcs of Plasinodtuiii 
Cathenicriuin 3H3 exposed in vitro to hen 
and canary bloods 

9 Harold F Chase and Bam K Bhattachar>a 

(by invitation), Depai lincnts of Pharmacology 
and Surgery, )\ cstern Rcscivc University 
and The University Hospitals of Cleieland, 
Cleveland 

Prolongation of curare action with a peanut 
oil and beeswax vehicle 

10 Yin-ch’ang Chin (intioduced by Hamilton H 

Anderson), Dnision of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School, San Francisco 
Effect of some derivativ es of subtilin on 
tubercle bacilli and rabbit leukocytes in 
vitro 

11 F Co Tui, V Hollander, A S Keston, J H 

Mulholland, Department of Surgery, New 
York University College of Medicine 
Total body water by D O tracer study in 
protein depletion 

12 John Emerson Davis, Unncisity of Arkansas 

School of Medicine, Little Rock 
Failure of anti histaniinic drugs to antagomse 
the anemia produced b> fat plus choline 

13 M Edward Davis (by invitation), Nicholas W 

Pugo, and Evelyn Ai-Feng Yu (by inintation). 
Department of Obstetrics and Gynecology and 
the Department of Pharmacology, University 


of Chicago and The Chicago Lying-in 
Hospital 

Some observations on the non specific choline 
esterase in the human female 
l-i Victor A Drill, Department of Pharmacology, 
1 ale University School of Medicine, A^ew 
Haven 

Relation of meat intoxication m Eck-fistula 
dogs to hepatic dj'sfunction 

15 Frank G Everett (introduced by Norman 

David), Depai Iment of Pharmacology, Uni- 
vcisity of Oregon Medical School, Poitland 
Comparison of depth of local anesthesia 
obtained with 2% and 4% proc line solu- 
tions 

16 Chalmers L Gemmill, Depai tinenl of Phar- 

macology, University of Viiginia, Medical 
School, Charlottesville 

Inhibitory effect of stilbamidine, guanidine 
and arginine on glycolysis 

17 Alvin S Hamblj, Jr (introduced by Hamilton 

H Anderson), Division of Phaunacology 
and Experimental Therapeutics, OniversUy 
of California Medical School, San Francisco 
Chloroquine in human giardiasis 

18 Carroll A Handley and Marguerite LaForge 

(by invitation). Dept of Phaunacology, 
Baylor Uiuvcrsily College of Medicine, 
Houston 

Some extra cardiac effects of digitalis 

19 Eder L Hansen and Racheal K Reed (intro- 

duced by Hamilton H Anderson), Division 
of Pharmacology and Experimental Thera- 
peutics, University of California Medical 
School, San Francisco 

Action of peroxides on endameba histolj tica 

20 Roy G Herrmann (by inuitalioii) and Kenneth 

P DuBois, University of Chicago Toxicity 
Laboratory and the Department of Pharma- 
cology, University of Chicago 
The action of p dimethylammobenzenediazo 
sodium sulfonate on carbohydrate metab- 
olism 

21 Charles H Hine and Thomas Nathemal 

Burbridge (by invitation). Division of Phar- 
macology and Experimental Therapeutics, 
Lmversity of Cahfonua Medical School, 
San Francisco 

The effects of 2,4 dimtrophenol and thiouraeil 
on chrome methanol poisoning 

22 Helen L Holland (by invitation) and E G 

Gross, Department of Phai inacologij. School 
of Medicine, loaa City 
Two new analgesics 

23 K Hwang (by invitation) and K R Unna, 

DepaTlineni of Phaunacology, Univeistiij of 
Illinois College of Medicine, Chicago 
The effect of curare on the esophagus of the 
dog 

24 Hal P James and jErnest W Page (introduced 
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by C II Hine), Divisions of Obstetrics and 
Gynecology and of Phaiinacology and Expci i- 
mental Therapeutics, University of Cali- 
foinia Medical School, San Francisco 
Influence of some analgetics of obstctiical 
importance upon respiration of mature 
human placenta in vitro 

25 Norman W Karr {introduced by Norman A 

David), Department of Phaiinacology, Uni- 
veisity of Oregon Medical School, Portland 
Circulatory and adrenolytic actions of DUE 
and DHO 

26 A C Kirchhof, T/ie Diuision o/ incsthcsiology. 

University of Oregon Medical School, Port- 
land 

Further studies on synthetic analgesics 

27 C D Leake, University of Texas Medical 

Biaiich, Galveston 
Molecular architecture of cells 

28 David Lehr, Department of Pharmacology, 

New York Medical College, I' loner and 
Fifth Ivenue Hospitals, New 1 urk 
Studies on the toxicity and pharmacology of 
some synthetic antispasmodics 

29 Go Lu {Fellow, American Bureau foi Medical 

Aid to China Inc , by invitation) , Depart- 
ment of Pharmacology and Therapeutics, 
Stanford University School of Medicine, 
San Fiancisco 

Comparative effects of sparteine and quiiudino 
on isolated frog heart 

30 David I Macht and Thomas Hoffmastcr {by 

invitation). Division of Pharmacology, Lab- 
01 atones of Sinai Hospital, Baltimore 
Influence of benadryl and pyribenzamine on 
the neuromuscular system of rats 

31 W A McOmie {introduced by Hamilton H 

Anderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School and College of 
Phaimacy, San Francisco 
Acute vapor toxicity to mice and local irritant 
effects in the rabbit of methyl peiitadieiie 

32 Mark Nickerson, Depai tment of Phai macology. 

University of Utah School of Medicine, 
Salt Lake City 

Effect of procaine on cyclopropane-epineph- 
rine cardiac arrhythmias 

33 Carl C Pfeiffer, Elizabeth H Jennej {by in- 

vitation) and I Gersh, Depts of Phar- 
macology and Pathology, Univeisity of 
Illinois College of Medicine, Chicago 
Chionic intoxication of the CNS produced by 
the methadon sidechain 

34 Frederick S Philips, Maynard B Chenoweth, 

and Carlton C Hunt {by invitation) , Depart- 
ments of Phaiinacology, Cornell Untv 
Medical College and the Sloan- Kelteiing 
Institute for Cancer Research, New York 


Studies on the toxicology of podophyllotoxm 
and related substances 

35 Raymond W Pickering and Richard C Burnett 

{introduced by Benedict E Abreu), Division 
of Pharmacology and Experimental Thera 
pcutics, Unncrsily of California Medical 
School, San I< rancisco 

Spasmolytic and other pharmacologic proper 
tics of fi piperidinoethyl phenyl a thienyl 
glj eolatc 

36 Harry J Pratt {introduced by R Beutner), 

Department of Pharmaeology, Hahnemann 
Medical College, Philadelphia 
Abolition of extra systoles in the perfused 
isolated rabbit heart by procaine and 
monocainc hydrochlorides 

37 R R Rollins {introduced by Hamilton H 

Vnderson), Division of Pharmacology and 
Experimental Therapeutics, University of 
California Medical School, San Francisco 
Compnritive intragastric and local toxicities 
of tort butyl hydrogen peroxide, di tert 
butyl peroxide, and 2,2 bis di-tert butyl 
peroxx butane 

38 Edward Saxey {by invitation) and Nilkanth 

M Phatak, Department of Pharmacology, 
Uniicrsity of Oregon Medical School, Port 
land 

Use of oxy gen eonsuniption method for raeas 
uring intithyroid activity of n propyl 
thiouricil, thiouracil and 2 aniinothiazole 
in rats 

39 F E Shideman, A R Kelly {by invitation), 

and B J \dams {by invitation). Department 
oj Pharmacology, University of Michigan, 
Inn Irbor 

Blood levels of thiopental (Pentothal) follow 
iiig repeated intravenous administration to 
the dog 

40 Robert Tarail and W Lane Williams {intro 

diiccd by R N Bictcr), Departments of 
[nutomy and Medicine, University of 
Minnesota 

Some effects of ouabain and/or calcium m 
mice 

41 Ronald M Thompson {by invitation) and Julius 

M Coon, Dept of Pharmacology, University 
of Chicago 

Effect of adreiioly tic agents on the response to 
pressor substances in the domestic fowl 

42 \braham Wikler, Research Department, U S 

Public Health Service Hospital, Lexington, 

Ky , , 

Reactions of chronic decorticated dogs during 
a cy ele of addiction to methadon 

43 Robert H Wilson, J C Lewis and E M 

Humphrexs {by invitation). Pharmacology 
Division and the IFcstern Regional Research 
Laboi atony of the Bureau of Agriculture and 
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Industrial Ckemislry, U S D A , Albany, 
Calif 

Subtilin in blood after parentornl administra- 
tion 

44 iMartin M Winbury and John Lo>e (inbodiiced 

by W E Hambourger), Lehigh Valley 
Laboralones, Easlon, Pa 
The effect of ANTU on the body temperature 
111 the rat 

45 S Loewe, Department of Pharmacology, Um- 

versily of Utah School of Sledtcine, Salt 
Lake City 

Anticonvulsant actions of triniethadione 
plienobarbital and triniethadione diphenjl- 
hydantoin combinations 

46 Alfred Leimdorfer, Department of Pharma- 

cology, University of Illinois, College of 
Medicine, Chicago 


Influence of amidone, morphine and strych- 
nine on the Straub-tail test of white mice 

47 Emmett B Carmichael and Walter H Johnson 

(by invitation). Biochemistry Department, 
Medical College of Alabama, Birmingham 
The LDso of pentobarbital in nursed and un 
nursed new born rats (Biochem ) 

48 T C Barnes, Dept of Pharmacology, Hahne- 

mann Medical College and Hospital of 
Philadelphia 

Phase-boundary potentials of some analogs of 
prostigmine (Physiol ) 

49 John V Scudi, John F Reinhard (by invita- 

tion) and N B Dreyer (by invitation), 
Nepera Chemical Co , Yonkers, and the 
Department of Pharmacology, University 
of Vermont 

Pharmacological characteristics of neohetra- 
mine, a new antihistaminic drug (Biochem ) 


THE AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 

Thirti -Third Annhai, Meeting 


PATHOLOGY A 

Tuesday, March 16, S 00 a m 
Room 15, Convestion Hall 


Injury, Repair 

1 John W Rebuck and Elizabeth A Monaghan 

(introduced by F W Hartman) Department 
of Anatomy, University of Minnesota, Minne- 
apolis, and Department Labs , Henry Ford 
Hospital, Detroit 

Pero\idase in the lymphocj tes of man in acute 
inflammation 

2 Edwin W Schultz, Department of Bacteriology 

and Experimental Pathology, School of 
Medicine, Stanford University, Calif 
Structure and repair of the olfactory mucosa 
m rhesus monkeys 

3 Louise Pearce, Rockefeller Institute for Medical 

Research, Princeton 
Hereditary osteopetrosis of the rabbit 

4 Robert S Haukohl (introduced by W A D 

Anderson), Department of Pathology and 
Bacteriology, Marquette University School 
of Medicine, Milwaukee 
The renal lesion of murine haemobartonellosis 
compared with lower nephron nephrosis 

5 J H Grindlay, E V Flock and J L Bollman, 


Division of Experimental Medicine, Mayo 
Foundation, Rochester 

Hepatic lymph and ascitic fluid following e\- 
penmental chronic obstruction of the in- 
ferior vena cava 

6 James H Baxter (introduced by Donald D 

Van Slyke), Hospital of the Rockefeller Inst 
for Medical Research, New York 
Circulatory disturbances in hepatic and renal 
cortical necrosis 

7 Arthur A Nelson and Geoffrey Woodard (by 

invitation), Division of Pharmacology, Food 
and Diug Administration, Federal Security 
Agency, Washington 

Adrenal cortical atrophy and liver damage 
produced m dogs by feeding 2,2 BIS- 
(parachlorophenyl) - 1,1 - dichloroethane 
(DDD) 

8 Benjamin Highman, National Institute of 

Health, Pathology Laboratory, Washington 
Influence of various protective compounds m 
preventing fatty changes by dichloroethane 

9 Hans Popper, Frederick Steigmann, Alvin 

Dubin (by invitation) and Hattie M Dynie- 
wicz (by invitation), Hektoen Institute for 
Medical Research of the Cook County Hospi- 
tal, Chicago 

The influence of lipid ingestion on the thymol 
turbidity test 

10 Rolf Liunt (by invitation) and StephenMaddock, 
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Sutgical Research Laboi alary of the Boston 
City Hospital 

Experimental production, of acute panel cati- 
tis 

11 M H F Friedman, B P Haskell (by invita- 
tion), and J M Waldron (by invitation) 
Depaitment of Physiology, Jefferson Medical 
College and Department of Suigeiy, Jejfeiaon 
Hospital, Philadelphia 

Treatment of non specific ulceiativo colitis for 
one j ear ^^lth intestinal extiacts (Plijsiol) 

PATHOLOGY B 

Tuesday, March 16, 9 00 a in 
Room 1C, Convlntion Hall 


Immunology 

1 Edward C Rosenow, Rare Metals IiislUittc oj 

the Califoiina Institute of Technology, 
Pasadena, and the Longview Hospital, 
Cincinnati 

Production in vitro from protein uid other 
solutions of substances resembling 
“natural” agglutinins and precipitiiis 

2 Richard H Follis, Jr Depat tiiicnl oj Pathology, 

Johns Hopkins University 
Respiration of tissues from hypersensitive 
animals when antigen is added in vitro 

3 L W Roth, R K Richards, and I M Shepperd 

(by invitation) Department of Phai macology, 
Abbott Laboratones, ^orth Chicago 
Production of anaphylaxis in guinea pigs with 
weakly antigenic protein hydrolysates 
(Physiol ) 

4 Ernest Kun (Inti oduced by C Phillip Miller) 

Department of Pharmacology and Medicine, 
Univcisily of Chicago, Chicago 
The effect of bacterial endotoxins on the 
caibohydrate metabolism of the rabbit 

5 Walter D Hawk (by invitation) and C Phillip 

Miller, Depaitment of Medicine, The i ni- 
vcisityof Chicago, Chicago 
Protection against bacterial endotoxin by 
penicillin and its impurities 
CAP Krueger, T Cohn (by invitation) and 
P N Smith (by invitation). Department of 
Bacteriology and Office of Raual Reseat ch 
Task V, Vniveisity of California, Berkeley 
The production of phage in the absence of 
cellular growth 

7 Kjell Agner (iiiti oduced by A M Pippeu- 
heimer, Jr ) Chemical Laboratoi y of the 
Setafimei Hospital, Stockholm, and the 
Depaitment of Bactei lology , Aew Yorh 
University College of Medicine 


Detoxification of diphtlieria toxin by pero\i 
daso (Biocheni ) 

S Robert T Thompson and Frances E Moses 
(introduced by M A Blankenhorn), Depart 
merits of Internal Medicine and Biochemistry, 
College of Medicine, University of Cincinnati 
Specificity of hum ui scrum antihyaluromdase 
for antagonism of a particular species of 
bacterial hyaluronidase 
9 William E Ehrich, Carolyn Forman (61/ mu/a 
lion) and Joseph Seiftcr, Philadelphia Gen 
cral Hospital, University of Pcntisijhama, 
Wyeth Institute ipplicd Biochemistry 
V study ot experimental scrum sickness 


JOINT SESSION OF THE FEDERATION 
Tuesday, March 16, 1 30 p in 
BlLLItOOM, COXVLNTIOV H l,LL 
Program on page 314 


PATHOLOGY BUSINESS MEETING 
Tuesday, March 16, 4 15 p m 
Room 15,^Con\lntiox Hxpi- 


PATHOLOGY A 
11 edncsday, March 17, 9 00 a iti 
Room 20, Cowlxtion Hxll 

JOINT SESSION M ITH THE AMERICAN 
PHYSIOLOGICAL SOCIETA 

Coagulation 


1 R H K Foster, Department of Pharmacology, 

St Louis Uniiersity School of Medicine 
Coagulation in plain and partially heparinized 
plasma 

2 Arnold G Mare (by invitation) and Waller H 

Seegers, Department of Physiology, II nyne 
Univeisity, College of Medicine 
Serum accelerator globulin, quantitative de- 
termination, purification and properties 

3 L M Tocantins, R T Carroll (by invitation) 

and Thomas McBride (by invitation), Divi- 
sion of Hematology, Department of Medicine, 
Jefferson Medical College, Philadelphia 
Lipid inhibitors and accelerators of blood 
coagulation in extracts of human brain 
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4 Bernard G H Thomas (by invitation), 

Jacqueline Spears (by invitation) and Charles 
K Linegar, Pharmacological Development 
Division, E R Squibb and Sons, Yaw 
Brunsunc^ 

Factors affecting the use of lung thromboplas- 
tin in the determin\tion of prothrombin 
tune 

5 John H Ferguson (by invitation) and Jessica 

H Lewis, P W Bodies, B L Travis and 
E B Gerhemi, Department of Physiology, 
University oj Noith Carolina, Chapel Hill 
Studies on the stability, inhibition and activa- 
tion of fibrinolytic protease 
C Walters H Seegers and Arnold G Ware (by 
invttalion),Departmcniof Physiology, Wayne 
University, College of Medicine 
Purification of prothrombin and thrombin 
7 F L Munro and Muriel Platt Munro (intro 
duced by F M Miller), Chailolic Drake 
Cardeza Foundation, Department of Medi- 
cine, Jefferson Medical College and Hospital, 
Philadelphia 

Purification of a substance from bovine serum 
which reduces the prothrombin time of aged 
plasma 

S Mario Stefanini (by invilalion) and Armand J 
Quick, Department of Biochemistry, 
Marquette Univcisity School of Medicine, 
Milwaukee 

The concentration of the labile factor of pro 
thrombin in the blood of various species 
(Biochem ) 

9 Marjorie B Zucker, Department of Physiology, 
College of Physicians and Surgeons, 
Columbia University 

The effect of thrombin injections on hemo 
stasis 

10 Armand J Quicb, Department of Biochemistry, 

Marquette University School of Medicine, 
Milwaukee 

Role of platelets in coagulation of blood, eii- 
dence of an inhibitor of the platelet factor 
(Biochem ) 

11 F D Mann, Margaret Hurn and D K Mathie- 

son (introduced by F B Magath), Division 
of Clinical Laboratories, Mayo Clinic, 
Rochester 

The platelets as foci in the coagulation^of 
the blood 

12 Alfred Lewin Coplej, Marine Biological Lab- 

oratory, Woods Hole, ond Lahoiotory of 
Cellular Physiology, Department of Biology, 
Yew York University, Yew Yoik 
Embolization of platelet agglutination 
thrombi in the hamster’s pouch produced by 
heparin 


PATHOLOGY B 
Wednesday, March 17, 9 00 am 
Room 16, Convention Hvle 

Vitamins, Hormones, Basement Membranes 

1 Charlotte L Maddock (by invitation), S B 

Wolbach and Dorothy Jensen (by invitation), 
Department of Pathology, Harvard Medical 
School and Surgical Research Laboratory, 
Boston City Hospital 

Hjipoprothrombinemia with hemorrhage as a 
cause of death in the rat in hypervitaminosia 
A 

2 Herbert C Stoerk (introduced by A M Pappen- 

heimer, Sr ), Department of Bacteriology, 
Haivard Medical School, Boston 
DesoxypyridoNine morphologic and functional 
changes in acute pyrido\ine deficiency 

3 James F Rinehart and Louis D Greenberg 

(by invitation), Division of Pathology, Uni- 
versity of California, Medical School, San 
Francisco 

Arteriosclerotic lesions in pyrido\ine deficient 
monkeys 

4 Janet M Lemley, Robert G Gale, Robert H 

Furman, Mary E Charrington (by invitation) 
and George R Meneely, Departments of 
Medicine and Biochemistry, Vandeibilt Uni- 
versity School of Medicine 
Plasma tocopherol levels in cardiac patients 

5 Hans Kaunitz and Charles A Slanetz (by in- 

vitation), Departments of Pathology and 
inimal Care, College of Physicians and 
Surgeons, Columbia Lniversily, New York 
City 

Failure of implantation in vitamin E deficient 
rats 

6 'VNilham Trager, Department of Animal and 

Plant Pathology, The Rockefeller Institute 
fot Medical Research, Princeton 
Further studies on a fat soluble biotin active 
material (FSF) from plasma 

7 Albert Segaloff and Richard L Coppedge (by 

invitation). Departments of Medicine and 
Physiology, Tulanc University and the Alton 
Ochsner Medical Foundation, New Orleans 
Further studies on the hepatie potentiation of 
the estrogenic activity of triphenylchloro- 
ethv lene 

8 Isidore Gersh, Department of Pathology, Uni- 

lersity of Illinois College of Medicine, Chicago 
Histochemical studies of basement membranes 

9 J F A McManus (introduced by R D Baker), 

Department of Pathology, 1 he Medical College 
of Alabama, Birmingham 
Histochemical features of the renal basement 
membrane 
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PATHOLOGY A 

Wednesdaij, March 17, 1 46 p m 
Roosi 15, Convention Hall 


Blood 

1 J M Waldron {hy tnviialion) and M H F 

Friedman, Depat Imcnl of Phytiiologtj, fcjfct- 
son Medical College, Philadelphia 
The relationship between anticoagulants and 
hpemia (Physiol ) 

2 E B Gerheim, Q)g invitation) , J H Ferguson 

and B L Travis (by invitation), Deparlinent 
of Physiology, University of North Carolina, 
Chapel Hill 

Staphylcoagulase and staphylokinasc (Phy- 
siol ) 

3 Virginia Minnich (by invitation) and Carl V 

Moore, Depat tmenl of Internal Medicine, 
Washington Univeisity School of Medicine, 
St Louis 

Hypoplastic anemia induced m giiinei pigs by 
4 amino pteroyl glutamic acid 

4 Reubenia Dubach (by invitation), Sheila Callen- 

der (by invitation) and Carl V Moore, Depart- 
ment of Intel nal Medicine, Washington Uni- 
veisity School of Medicine, Si Louis 
Iron absorption m normal subjects and in 
patients with anemias of varied etiology 

5 P S Robscheit-Robbins, Deparlinent of 

Pathology, School of Medicine and Dentistry, 
Univeisity of Rochester, Rochester 
The influence of folic acid on hemorrhage 
anemia in dogs 

6 Valy Menkin, Agnes Barr Chase Foundation for 

Cancer Research, Temple University School 
of Medicine, Philadelphia 
The fate of aged leukocytosis-promoting factor 
of evudates 

7 Harry Sobel {by invitation) and Jacob Furth, 

Cornell University Medical College, New 
York City and Veterans Administration 
Hospital, Southwestern Medical College, 
Dallas 

Experimental hypervolemia, time of onset and 
some associated physiological and chemical 
changes 

8 Earl P Benditt, Department of Pathology, The 

University of Chicago Clinics, Chicago 
The relationship of caloric intake level and 
protein intake level to rate of protein syn- 
thesis 

9 Roger Terry, (introduced by G II Whipple), 

Depot tment of Pathology, School of Medicine 
atid Dentistry, University of Rochestei , 
Rochester 


Piolongcd p ircnteral jilasma produces lijpcr- 
liroteinemia and proteinuria in dogs and 
iniintains nitrogen (quilibnum and health 

PATHOLOGY B 

Wcdncsdati, March 17, I 45 p m 
Room 10, Cowintion Hall 


Infection 

1 Edmund P Finch (by invitation) and Seward 

E Owen, Veterans idininistration, Hines, 111 
Erin iry triet infections and antibiotics 
(I’hvsiol ) 

2 Clayton G Loosli, Department of Medicine, 

Uniiersity oj Chicago, Chicago 
The histogenesis of eells in pneumonia as seen 
in multiple lobe pneumococcus (type 1) 
infeetioiis in dogs 

3 Joseph E Smadel and Elizabeth B Jackson 

(by invitation). Department of Virus and 
Rickettsial Disease, {rmy Medical Depart 
ment Research and Graduate School, Irmy 
Medical Ccntir, Washington 
Chemother'ipeutic effect of chloromycetin on 
experiment il infeetion with psittacosis and 
ly mphograiiulom i venereum viruses 
1 F B Gordon, F M Schabel, Jr , (6y »;iii<a/io;i) 
and Margaret Abendroth (by invitation). 
Department of Bacteriology and Parasitology, 
Uniiersity of Chicago 

Susceptibility of macacus cynomolgus to 
Jap inese encephalitis virus with special 
reference to the alimcnt'iry canal 
5 O M Gruhzit and R A Fisken (by invitation). 
Research Laboratories, Parke, Davis and 
Co , Detroit 

Failure of trypinosomi cruzi lysate in treat- 
ment of Brown-Pierce carcinoma of rabbits 
G Orlyn Wood (by invitation), Dons Noshold 
by invitation) and Lloyd D Seager, Depart 
ment of Phai macology. Woman’s Medical 
College of Pennsyleania 
The effect of splenectomy upon the suscepti- 
bility of mice to infection by trypanosoma 
cruzi (Pliarni ) 

7 Alfred Golden and R R Overman (by invita- 
tion), Departments of Pathology and Physio- 
logy, UniLcrsity of Tennessee, College of 
Medicine 

Sodium pot issium levels and adrenal gland 
neciosis in experimental Simian malaria 
S R H Rigdon, Department of Pathology, School 
of Medicine, U niversity of Texas 
Effect of blood and oxygen on P knowlesi in- 
fection in monkeys 
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9 Milton D Levine, Ra> F Gnrzoli, Robert B 
Kuntz and John H Eillough, (inlioduccd by 
K M Eiidicott), Naial Medical Research 
Institute, National N^aiial Medical Center 
On the demonstration of hyaluronidase m 
ccrcanac of schistosoma mansom 

Federation “Mixer” 

Wednesday, March 17, S 00 p m 
Aken V, Convention Hall 


PATHOLOGY A 

Thursday, Mai eh 18, 9 00 a ni 
Room 15, Convention Hall 


Cholesterol, Isotopes, Miscellaneous 

1 Jesse L Bollman and Eunice V Flock, 
Division of Experimental Medicine, Mayo 
Foundation, Rochester, Minnesota 
Cholesterol m Intestinal and Hepatic Lymph 
of the Rat 

3 Forrest E Kendall, Walter Mejer, and 
MargaretBevans (introduccdiyH P Smith), 
Research Service, First (Columbia) Division, 
Goldwatcr Mem Hospital, Dept of Hospitals, 
City of New York and the Dept of Med , 
College of Physicians and Surgeons, Colum- 
bia University 

Effect of intravenous injection of oxidized 
cholesterol upon the production of athero- 
sclerosis in rabbits 

3 Margaret Berans, Liese Lewis Abell, and 

Forrest E Kendall (introduced by H P 
Smith), From the Research Service, First 
(Columbia) Division, Golduater Mem Hospi- 
tal, Dept of Hospitals, City of New York, 
and the Dept of Med , College of Physicians 
and Surgeons, Columbia University 
Production of intimal atheroscleiosis by intra- 
venous injection of colloidal cholesterol 
into rabbits 

4 Alfred Steiner, Margaret Bevans, and Forrest 

E Kendall, (introduced 6y H P Smith), 
From the Research Service, First (Columbia) 
Division, Goldwater Mem Hospital, Dept 
of Hospitals City of New York, and the Dept 
of Medicine, College of Physicians and 
Surgeons, Columbia University 
Production of arteriosclerosis in dogs with 
cholesterol and thiouracil 

5 Russell L Holman, Dept of Pathology, L S 

U School of Medicine, New Oilcans 
Arterial disease may be a matter of days, not 
decades 


6 P F Hahn, Vanderbilt Unio School of Med , 

Nashville, Tenn 

Tumor therapy by the direct infiltration of 
radioactive colloidal metallic gold 

7 George Houser (introduced by P F Halm), 

Vandeibill Univ School of Med , Nashville 
Preparation of radioactive gold colloids for 
use in the therapy of malignancies 

8 Herman N Eisen (by invitation) and Albert 

S Keston (by imntatioii), Robert C Warner, 
Depts of Medicine and Chemistry, New York 
University, College of Med 
Immunochenucal studies with proteins 
labelled with trace amounts of radioactive 
iodine (Biochem ) 

9 H G Davis, Jr (by invitation) and R D 

Baker, Dept of Pathology, Medical College 
of Alabama 

Blood iodine in alloxan diabetes of dogs 

10 Louis J Strobino (introduced by Lee E Farr) 

ilfred I duPont Institute of the Nemours 
Foundation, Wilmington, Delaware 
Some factors associated with variations in 
nitrogen and ash content of bone 

11 Frederick M Allen, City Hospital, Welfare 

Island, New York, N Y 
Discrepant animal and clinical observations on 
hypothermia and procaine 

12 Frank Dixon (by invitation) and Shields War- 

ren, Laboratory of Pathology, New England 
Deaconess Hospital, Boston 
Antigen tracer studies in anaphylactic shock 

PATHOLOGY 
Motion Pictures 
Thuisday, March 18, 8 00 p m 
Room C, Convention Hall 
Program on page 314 


Pathology 

Papers Read by Title 

1 Julius Schultz (by invitation) and Charles 

Weiss, Laboratories of the Jewish Hospital, 
Philadelphia 41, Pa 

Hydrolosis of D1 Leucylglycylglycine by sera 
of tuberculous and normal rabbits 

2 Alfred Golden, Depailment of Pathology, Uni- 

versity of Tennessee, College of Medicine, 
Memphis, Tennessee 

Adrenal gland lesions in experimental simian 
malaria and similar human lesions in varied 
diseases 

3 William Trager, Dept of Animal and Plant 

Pathology, Rockefeller Institute for Medical 
Research, Princeton 

The inhibition of grow th of lactobacillus casei 
by lyolecithin 
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FEDERATIOj^ proceedings 


AMERICAN INSTITUTE OF NUTRITION 

Twelfph Annual Melting 


NUTRITION 

Tuesday, Mai ch 16, 9 00 a m 
Room A, CoNvrNTiON Hall 


Vitamins 

1 Paul P Fenton (by invUalion) and George R 
Cowgill, Yale Nulrilion Laboratory, De- 
partment of Physiological Chemistry, Yale 
University, hew Haven 

' The pantothenate requirements of the mouse, 
with observatjons on the loJc of biotin, mos 
itol and p-aniinobcnzoic aeid 

2 Elaine P Ralli, Marj E Dunini (by invitation), 

and Paul Roth (by invitation). Department 
of Medicine, Yew York University College 
of Medicine, New Yoik 

Pintothenie acid lequireincnt of idrcnalcc- 
tomized rats ind its relation to the white 
blood cells 

3 Thomas R Riggs (by invitation) and D Mark 

Hegsted, Dcpuitmcnt of Nutrition, Harvard 
School of Public Health and Dcpaitment of 
Biological Chemistiy, Hariard Medical 
School, Boston 

The effect of pantothenic icid deficionc\ on 
acetylation in r Us 

4 Walter C Russel and Arthur E Teen (by 

invitation) (now at the University of \cw 
Hampshiie, Durham), Department of Igri- 
cultural Experiment Station, Rutgers Uni- 
vcisity. New Biiinsuick 
Blood constituents of sw me in a pantothenic 
acid deficient condition 

5 J B Neilands (6i/ i/ii'itation) and F M Strong, 

Department of Biochemistry, University of 
It isconsin, Madison 

The enzymatic liberation of pantothenic acid 
(Biochem ) 

G W T Burnett (by invitation), R C Miller, 
and R A Butcher, Pennsylvania State Col- 
lege, State College 

Niacin and protein relationships in corn diets 
foi growing pigs 

7 W D Salmon, Laboiatoi y of Animal \utri- 

lioa, Alabama Polytechnic Institute, Auburn 
The tryptophane requirement for growth of 
the lat 

8 Herbert P Sarett and Grace A Goldsmith, 

Nutntion Reseat ch Laboiatory, Tulane Uni- 
veisily School of Medicine, New Oi leans 
Effects of gelatin, glycine, and pyrido\iiic on 
tiyptophaiie iiid nicotinic acid metabolism 
in humans 


9 Ernestine I Frazier (by mritation), Thelma 
Porter, and Mary Jane Humphrey (by m 
vilalion). Department of Home Economics 
University of Chicago 
The utilization of nicotinic acid by pregnant 
women 

10 Fred Rosen (by invitation), W A Perlzweig, 

and Philip Handler, Department of Biochem 
istry. Dale Unncrsity School of Medicine, 
Durham 

A lliiorimetric assay forN* methyl Gpjridone 
J carbo\>lamidc (Biochem ) 

11 R W Engel (introduced by W D Salmon), 

Laboratory of Animal Nutrition, Alabama 
Polytechnic Institute, Auburn 
Vneniia in i hronic choline deficiency in the 
rat 

Joint Session of the Federation 
Tuesday, March 16, 1 30 pm 
B\LLR00M, COMLNTIOV H\LL 
Program on p 314 


American Institute of Nutrition Dinner, 
Presentation of Awards, Business Meeting 

Tuesday, March 16, 6 30 p m 


NUTRITION 

IVednesday, March 17, 9 00 am 
Room A, Convemion Hall 


Vitamms 

1 R M Johnson (by invitation) and C A Bau- 

mann, Department of Biochemistry, College 
of [giiculturc. University of Wisconsin, 
Madison 

Rel itivc importance of growth and metabolic 
rate on the utilization of vitamin A by the 
rit 

2 Barbara Kelley (by invitation) and Harry G 

Day, Department of Chemistry, Indiana Uni 
icrsity, Bloomington 

Effect of xanthophyll on the utilization of 
caioteno and vitamin by the rat 

3 Jean Mayer (by invitation) and W A Krehl, 

laic Nutiihon Laboiatory, Dcpaitment of 
Physiological Chemistry, Yale University, 
New Haven 

^ itamin A deficienca and diet composition 
(Biochem ) 
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4 Albert E Sobel, Lottie Besman {by invita- 

tion), and Benjamin Kramer, Departments 
oj Btochcintslry and Pediatrics, The Jewish 
Hospital of Brooklyn, Now York 
Vitamin A absorption in newborns, older 
cbildreu, adults, and A storage in rats 
(Biocbeni ) 

0 E L Hove, Ecscarcfi Lahoratones, Dislilla- 
lion Products, hic , Rochester, New York 
a-Tocopberol and certain nitrogenous com- 
pounds as factors influencing the mortality 
of rats after carbon tetrachloride poisonmg 

6 M L Quaife {introduced by P L Harris), 

Research Laboratoi ics. Distillation Prod- 
ucts, Inc , Rochester, New York 
Analytical procedures for determining in- 
dividual tocopherols in a mixture of a-, 
P , y , and 5 tocopherols (Biochem ) 

7 Marj B Mills {by invitation), Charlotte M 

Damron {by invitation), and Joseph H Roe, 
Department of Biochemistry, Geoige Wash- 
ington VnivcTsily School of Medicine, Wash- 
ington 

Studies on the occurrence of diketo-L gulonic 
acid dehydro-L ascorbic acid and L as- 
corbic acid 

5 Katherine J Elliott (by imntaitoa), Shih Dzung 

Chen {by invitation), and Cecilia Schuck, 
Department of Homo Economics, Purdue 
University, Lafayette 

Changes in dehjdro and total ascorbic acid 
of cantaloupes on standmg 
9 J Walter Wilson and Elaabeth H Leduc 
{introduced by P H hLtchell), Bream Uni- 
versity, Providence 

The effect of biotin on mitotic activity m the 
mouse liver (Biochem ) 

10 Frank Davis (by invitation) and George M, 

Briggs, Department of Poultry Husbandry, 
University of Maryland, College Park 
Studies on the cellulose growth factor for 
chicks 

11 H R Bird, A C Groschke (by invitation), 

and Max Rubin (by invitation). United 
Stales Department of Agriculture, Bureau of 
Animal Industry, Washington 
Effects of arsonic acid derivatives in stimu- 
lating growth of chicks fed certain diets 

NUTRITION 

Wednesday, Mai eh 17, 1 ^ pm 
Rooii A, Convention Hall 


Nutrition and Disease , Lipids 
1 Howard A Schneider, The Rockefeller Insti- 
tute for Medical Research, New York 
The double strain phenomenon Biological 
basis of the nutritional effect in natural 
resistance to inflection 


2 Philip Handler and P Bernheim (by invita- 
tion), Departments of Biochemistry and of 
Physiology and Pharmacology, Duke Uni- 
versity School of Medicine, Durham 
Dietary factors in experimental renal hyper- 
tension I Protein 

SAT Milhorat, Departments of Psychiatry and 
Medicine, Cornell University Medical Col- 
lege, The Russel Sage Institute of Pathology 
and the New York Hospital, New York 
Effect of argmine on urinary output of 17- 
ketosteroids m a patient with myotonia 
atrophica 

4 George V Mann (by invitation) and Frederick 

J Stare, Department of Nutiition, Harvard 
School of Public Health, and Department of 
Biological Chemistry, Harvard Medical 
School, Boston 

Diet and dose response of weanling rats to 
intravenous alloxan 

5 Julia O Holmes, L R Parkinson (by invita- 

tion), Anne W Wertz (by invitation), and 
Lois Brow (by invitation), Agricultural Ex- 
periment Station, University of Massachu- 
setts, Amherst 

Dental caries in the lat, Mus Norvegicus 

6 J Knox Smith (by iHuitalion), E Potts Ander- 

son (by invitation). Mane Zepplm (by in- 
vitation), C A Elvehjem, and Paul H 
Phillips, Department of Biochcinisiry, Uni- 
versity gf Wisconsin, Madison 
Physical factors influencing dental caries in 
the cotton rat 

7 Ariid E Hansen, Oleta Beck (by invitation), 

and Hilda Wiese (by invitation), Department 
of Pediatrics, University of Texas Medical 
School, Galveston 

Susceptibility to infection manifested by dogs 
on a low fat diet 

8 Hilda F Wiese (by invitation) and Anld E 

Hansen, Department of Pediatrics, Uni- 
versity of Texas Medical School, Galveston 
Lipid components of skin of dogs on low fat 
diet and dogs receiving lard 

9 Robert P Gejer (by invitation), George V 

Mann {by invitation) and Frederick J Stare, 
Department of Nutrition, Harvard School of 
Public Health and Department of Biological 
Chemistry, Harvard Medical School, Boston 
The turbidimetric determination of infused 
fat in blood after intravenous administra- 
tion of fat emulsions 

10 C Bojd Shaffer and Frances H Critchfield 
{introduced by Paul L McLain), Chemical 
Hygiene Fellowship, Mellon Institute, Pitts- 
burgh 

The nutritive value of the fatty acids of lard 
esterified with a polyethylene glycol 
(Pharm ) 
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11 Harry H LeVeen {introduced by Frank Co Tui), 
Deparlmenl of Surgery, New York Univer- 
sity College of Medicine, New Yoik 
The use of natural and synthetic fat cinulaioiia 
for intravenous feeding (Pharm ) 


Federation “Mixer” 
Wednesday, March 17, 9 00 p m 
Arena, Convention Hai e 


NUTRITION 

Thursday, March 18, 0 00 a in 
Room A, Convention II vi i 


General 

1 B L O’Dell {by invitation) and A G Hogan 

Department of Agricultural Chemistry, Uni- 
versity of Missouri, Columbia 
Nutrients required bv the rat for reproduction 
and lactation 

2 Sister Ann Miriam Allegeicr, S C N {by in- 

vitation), Albert J Sica {by invitation), 
Leonora Mironc {by mutation), Frank P 
Panzarella (by invitation), and Leopold R 
(Derecedo, Department of Biochemntry, I ord 
ham University, Acw ) ork 
Studies on repioductioii ind lact ition in rats 
and mice maintained on SMithctic diets 

3 W A Krehl and I D Welt {by invitation), 

Yale Nutrition Laboratry, Dcpurtmuit ol 
Physiological Chemistry, 1 <dc Uniicrsity, 
New Haven 

Nutritional studies on the cit (liiochcm ) 

4 Pearl Sivanson, W W Smith {by invitation), 

M Brush {by invitation), and H Merrian 
{by invitation), The A^utiition Laboratory of 
the Iowa Agricultural Experiment Station, 
Iona Slate College, [mes 
Evaluation of adequate protein nutrition 

5 Mildred L Bucker (6y ini'ita/ion), Ruth Shi\cl> 

{by invitation), and Janice M Smith, Agri- 
cultural Experiment Station, Dcpailmuil of 
Home Economics, Univcruty of Illinois, 
Urbana 

Protein requirements of ten college women aiul 
adequacy of estimated quint it its for ten 
weeks 

6 L R Richardson, Department of Biochemistry 

and Nutrition, A and 1/ College of Texas, 
College Station 


Southern peas as a source of protein for 
grow til 

7 Donald D Ko/oll {by invitation), William S 
Hoffman, Gordon McNeil {by invitation), 
Hans Popper {by invitation), Ildtoen h 
slitute for Medical Research of the Cool 
County Hospital, Chicago 
The dcteriiiiiialion of tlic biological milicca 
of gluten and gluten fortified with lysine m 
normal and jirotein dcfieient patients (Bio 
ehem ) 

SKA Kuiken {by invitation), and Carl M Ly 
man, Department of Biochemistry and Vu 
tntion, /I and M College of Texas, College 
Station 

The availability of ainiiio acids in some foods 
(Biuelieiii ) 

0 Hazel U Munsell, Robert S Hams, and Louis 
O W’llliams {by invitation), Xutritwnd 
Biochemistry Laboratories, Massachusetts In 
stitute of Technology, Cambridge 
Composition of Central American foods I 
Honduras 

10 Barnett Sure, innernty of Irkansas, Fa 

yettu tile 

\ new d ury food 

11 A L Iranklin {by invitation), J W Boehne 

III {by mutation), and T H Jukes, Lederle 
I aboratorus Diiision, [nurican Cyaiiamid 
Company, Pearl River, \ew i ork 
Thiourieil eonteiit of poultry tissue following 
prolonged Iteding of the compound 

NUTRITION 

Thursday, March IS, 1 4v p m 
Room V, Convention IIvll 


Mineral Nutrition 

1 Ruth Frenchman, Euphemia D Boroughs, and 

I ranees A Johnston {introduced by Hazel 
M lliuek), \eu \or} State College of Home 
Leonomies, Cornell Uniicrsity, Ithaca 
The ibsorption of iron trom beef b\ women 

2 1 ranees A Johnston, Euphemia D Boroughs, 

and Ruth Frenchman {introduced by Hazel 
M Ilaueh), Aew 1 ork State College of Home 
Eeonomics, Cornell University, Ithaca 
The adeiiuaev of wi int ike of seven milhgranis 
of iron per day for women 

3 D Mark Hegsled, Clement A Finch {by 

invitation), and Thomas D Kinney (by 
invitation), Department of A utritwn, Har 
vard School of Public Health, the Depart 
ments of Biological Chemistry, Medicine 
and Pathology, Harvanl Medical School, 
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and the Medical Clime and Dcpailmenl of 
Pathology, Pete) Bent Bnghani Hospital, 
Boston 

The effect of diet upon iron absorption 

4 Leon M Sharpe (by invitation), Robert S 

Hams, Wendell C Peacock (by invitation), 
and Richard C Cooke (61/ invitation), De- 
paTtmcnls of Food Technology and Physics, 
The Massachusetts Insliliite of Technology 
and the Waller E Fernald State School, 
Cambridge 

Effect of phytate and other food ingredients 
on the absorption of radioactive iron 

5 L B Pett and G P Ogilvie (by invitation). 

Nutrition Division, Department of National 
Health and Welfare, Ottawa, Canada 
Hemoglobin levels by age and sex 

6 BeulaV McKey (by mmlatioii), Eleanor Smith 

(by invitation), and Janice M Smith, Agrt- 
cidlural Experiment Station, Department of 
Home Economics, University of Illinois, 
Urbana 

Calcium requirements of seven adolescent 
girls 

7 Margaret G Morehouse (by invitation), Amber 

Lieng-shan Cheng (by invitation) and Harry 
J Devel, Jr , University of Southern Cali- 
fornia School of Medicine, Los Ingeles 
Studies on fat digestibility, the effect of melt- 
ing points and dietary calcium and mag- 
nesium levels 

S H O Kunkel (by invitation) and P B Pear- 
son, Department of Biochemtsli y and Nutri- 
tion, A and M College of Texas, College 
Station 

The quantitative requirement of the rat for 
magnesium and effects of magnesium de- 
ficiency in the rabbit 

9 Robert M Hill and Dorsey E Holtkamp (by 
invitation). Department of Biochemistry, 
University of Colorado Medical Center, 
Denver 

Manganese and thiamine in the diet of mother 
rats and body temperature control in the 
young (Biochem ) 

10 Edith M Carlisle (by invitation) and Helen 

T Parsons, Department of Home Economics, 
University of Wisconsin, Madison 
Achromotrichia produced in mice on a cooked 
egg diet 

11 Esther DaCosta and Ruth Clayton (introduced 

by R E Johnson), U S Army Medical 
Nutrition Laboratory, 1849 W Pershing 
Road, Chicago 

Changes in the nater content of the albino 
rat during the first i\ eek of dietary rehabili- 
tation 


NUTRITION BUSINESS MEETING 
Thursday, March 18, 4 30 pm 
Room A, Convention Hall 


NUTRITION 

Fi iday, March 19, 9 00 am 
Room A, Convention Hall 

/ 

Vitamins 

1 Grace A Goldsmith and Herbert P Sarett, 

Nulniion Research Laboratory, Tulane Uni- 
versity School of Medicine, New Orleans 
Urinary excretion of B vitamins in persons on 
normal and restricted diets 

2 Wanda I Lameck (by invitation), Margaret N 

Coryell (by invitation), Eliot F Beach, and 
Icie G Macy, Research Laboratory, Chil- 
dren's Fund of Michigan, Detroit 
Urinary thiamine and riboflavin excretion of 
children during fasting and under conditions 
of loading test 

3 W O Caster (by invitation), Olaf Mickelsen, 

and Ancel Keys, Laboratory of Physiological 
Hygiene, Untversiiy of Minnesota, Minne- 
apolis 

Influence of dietary and physical factors on 
the urinary e\cretion of thiamine and pyra- 
min (Biochem ) 

4 Gladys Everson (by invitation), Eleanor Wil- 

liams (by invitation), Elisabeth Wheeler (by 
invitation). Pearl Swanson, Margaret Epp- 
right (by invitation), and Mattie Spivey (by 
invitation). The Nutrition Laboratory, Iowa 
Agricultural Experiment Station, Iowa Slate 
College, Ames 

Occurrence of B vitamins m tissues of rats 
fed rations satisfactory and unsatisfactory 
for reproduction 

5 H B Pierce, B P Krause (by invitation), 

3 H Browe (by invitation), and Susan 
Merrow (by invitation), Deparimenis of Bio- 
chemistry, Medicine, and Anatomy, College 
of Medicine Untversiiy of Vermont, Bur- 
lington 

The effect of vitamin therapy on serum blood 
levels 

6 Harold P Morris, Celia S Dubnik (by invtla- 

lion), and Thelma B Dunn (by inotlaiton). 
National Cancer Institute, USPHS, Be- 
thesda 

Studies of thiamine deficiency in C3H nuce 

7 J K Haag and P H Weswig (by invitation), 

Oregon Agricultural Experiment Station, 
Corvallis 
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9 I N Dubin {introduced by A F Coca), Diui- 
sion of Pathology and Bacteriology, Uni- 
versity of Tennessee College of Medicine 
Studies in hypersensitivity in simian malaria 

10 Paul de Gara and Henry P Goldberg (6i/ 

invitation), New York Hospital and Dept 
of Pediatrics, Cornell University Medical 
College 

Complement activity of sera from healthy 
and sick children 

11 Christine E Rice, Division of Animal Pathol- 

ogy, Science Service, Dominion Dept of 
Agriculture, Animal Diseases Research In- 
stitute, Hull, Quebec, Canada 
Paralleled use of the “direct” and “indirect” 
complement-fixation tests 

12 Manfred M Majer and Charles C Croft {liy 

invitalion). Dept of Bacteriology, Johns 
Hopkins School of Hygiene and Public 
Health 

On the kinetics of hemolysis by antibody and 
complement 

IMMUNOLOGY 
Wednesday, March 17, 1 '^5 pm 
Room 10, Convention Hale 


1 Frank Maltaner and J O do Almeida {by 

invitation). New York State Dept of Health, 
School of Medicine, University of Sao Paulo, 
Brazil 

The effect of MG++ on the complementary and 
coagulative activities of blood serum 

2 Daniel Boroff, Camp Detrick 

A study on toxins and antigens of S dysen- 
teriae 

3 Edgar E Baker (by invitation), Ely Perlman 

and Walther F Goebel, Rockefeller Institute 
for Medical Research and the Mt Sinai 
Hospital, New York 

The isolation and pioperties of specific anti- 
gens from variants of Shigella Sonnei 

4 E Singer, S H Wei and S H Uoa {introduced 

by A Y Coca), Central Bacteriological 
Laboratory, National Institute of Health, 
Nanking, China 

Immunological studies of cholera filtrates 

5 Melvin Cohn {by invitation) and A M Pappen- 

heimer, Jr , Dept of Bactei lology , New Yoik 
University College of Medicine 
Diphtheria toxin antitoxin reiction in human 
antisera 

6 James A Harrison, Machteld E Sano (by 

invitation), Elizabeth H Fowler {by invita- 
tion), Robert H Shellhamer {by invitation), 
and Carol A Bocher {by invitation). Dept 


of Biology, Temple University, and Temple 
Univeisily School of Medicine and Hospital 
Toxicity for paramecia of sera from cancerous 
and non cancerous persons 
7 A Packchanian, University of Texas School 
of Medicine 

The pioduction of anti-rabbit hemolysin (rab 
bit erythiolysin) in sheep, and its value for 
complement fixation tests 
S J McBroom Junge and S M Rosenthal 
{intioduccd by A F Coca), Division of 
Physiology, National Iiislitulc of Health, 
Bethesda, Md 

Effect of environmental temperature upon 
sulf idiaziiic therapy, body temperature 
and oxygen consumption in pneumococcus 
infection 

9 Morns N Green (introduced by Stuart iVludd), 
Dept of Bacteriology, University of Penn- 
sylvania School of Medicine 
Studies on the mechanism of action of furacin 
(5-111 tro-2-furaldchyde semicarbazone) 

10 M G Sevag and Joseph S Cats {by invitation). 

Dept of Bacteriology, University of Penn 
sylvania School of Medicine 
Studies on pneumococcal enzymes involved 
in resistance to drugs 

11 M G Sevag and Edward Steers {by invitation), 

Dept of Bacteriology, University of Penn- 
sylvania School of Medicine 
The relation of tryptophane utilization to the 
niechanism of resistance to sulfonamides 

LMMUNOLOGY 
Wednesday, March 17, 7 00 p m 
Room 21, Convention Hall 

Symposia 

I Site of Antibody Formation 

1 Philip D McMaster, Leader (by invitation). 
Rockefeller Institute for Medical Research, New 
York 

2 Abraham White {by invitation) , Yale University 

3 Dan H Campbell, California Institute of Tech- 

nology, Pasadena 

II Electron iMiCROGRAPHV of the Structure 
OF Bacteria and Viruses 

1 Ralph W G Wjekoff, Leader, National In- 
stitute of Health, Bethesda, Md 

2 Stuart Mudd, University of Pennsylvania 
School of Medicine 

3 Geoffrey Rake, Squibb Institute for Medical 
Reseat ch, lYcio Brunswick 

4 Albert Claude (by invitation). Rockefeller In- 
stitute for Medical Research, New York 
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Federation “Mixer” 
Wtdncsday, March 17, 0 00 p m 
\rivNa, Convention H \ll 


IMMUNOLOGY 
Thursday, March IS, 9 00 a m 
Room 10, Convention Hall 


1 Elvin A Kabat, Murraj Olusman (by invila 

tion) and Vesta Knaub (by invitation), Dcpts 
of Neurology and Bacteriology, College of 
Physicians and Surgeons, Columbia Uni- 
versity, and the Neurological Instilulc of New 
York 

Immunocheimcal estimation of albumin and 
gamma globulin in normal and pathological 
cerebrospinal fluid 

2 David Pressman and Geoffrey Keighley {intro- 

duced by A Y Coca), Gales and Crellin 
Laboratories of Chemistry and the William 
G Kerckhojf Laboratories of the Biological 
Sciences, California Institute of Technology, 
Pasadena 

The zone of activity of antibodies as deter- 
nuned by the use of radioactive tracers 

3 Herman N Eisen and Albert S Eeston {intro- 

duced Robert C Warner), Dcpts of Medi 
cine and Chemistry, New York University 
College of Medicine 

Measurement and study of immune precipitates 
by means of ultraviolet absorption spec- 
troscopy (Biochem ) 

4 Ellis Bolton, Charles Leone and Alan Boy den 

{introduced by A F Coca), Bureau of Bio- 
logical Research and Dept of Zoology, Rutgers 
University 


A critical analysis of the performance of the 
photronreflectometer in the measurement of 
serological and other turbid systems 

5 Henry P Treffers and Katherine E Yaw {by 

invitation). Section of Immunochemistry, Dept 
of Bacteriology and Immunology, Yale Uni- 
versity School of Medicine 
A turbidimetnc growth assay method for the 
determination of the relative bactericidal 
activities of sera 

6 John P Fox {introduced by Peter K Olitsky), 

Laboratories of the International Health 
Division, Rockefeller Foundation, New York 
The long persistence of Rickettsiae onentalis 
in the blood and tissues of infected animals 

7 Edward C Rosenow, Rare Metals Institute of 

the California Institute of Technology, Pasa- 
dena, and Loiigwieui Hospital, Cincinnati 
Further studies on the production in vitro from 
bacteria of substances resembling “natural” 
agglutinins and precipitins 

8 William Burrows, Dept of Bacteriology and 

Parasitology, University of Chicago 
Excretion of antibody in feces and urine and 
its absorption from the bowel 

IMMUNOLOGY 
Papers Read by Title 

1 I N Dubin, J D Reese {by invitation) and Lois 

A Seamans {by invitation). Division of 
Pathology and Bacteriology, Uniueisily of 
Tennessee College of Medicine, and Dept of 
Health and Safety, Tennessee Valley Au- 
thority 

Attempt to produce protection against mos- 
quitoes by active immumzation 

2 John P Fox and Osier L Peterson {introduced 

by Peter K Olitsky), Laboratories of the 
International Health Division, Rockefeller 
Foundation, New York 

Mode of action of thionine dyes m combatting 
experimental rickettsial infections of nuce 
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NOTES ON THE ATLANTIC CITY CONVENTION OF THE 

FEDERATION 

MARCH 15 TO 19, 1948 


The tlurty-second annual meeting of the Feder- 
ation was held at Atlantic Cit}', New Jersey, 
March 15 to 19, 194S The Haddon Hall Hotel 
was the headquarters hotel for the meetmg and 
meetmgs of the Councils of the constituent So- 
cieties and of the Federation Executive Commit- 
tee were held there, begmiung Sunday, March 
14 The Mimicipal Auditorium of Atlantic City 
was the locus of qll of the scientific, general and 
symposium sessions, of the commercial exhibits 
and of the social function held in the evening of 
March 17 

Dr Maunce H Seevers, President of the Amer- 
ican Society for Pharmacologx’’ and Expermiental 
Therapeutics, was Chairman of the meeting 
Nmety-six scientific sessions were held, beginning 
Tuesday, March 16 at 1 00 p m and ending 
Friday afternoon The Joint Session of the Feder- 
ation was held on Tuesday afternoon, and sym- 
posia w ere presented by the American Physiolog- 
ical Society, the American Society of Biological 
Chemists, the American Society for Pharmacol- 
ogy and Experimental Therapeutics and the 
American Association of Immunologists A total 
of 1122 papers appeared m the program 

Registration was 3324, dnided about equally 
between Society members and non-members 

The exlubits of commercial firms, held for the 
first time at the Federation meeting, were of a 
high order of quality and w ere w ell received and 
approved by members and exhibitors alike It 
is planned to continue this as an important fea- 
ture of future meetings There was no opportun- 
ity at this meeting for scientific demonstrations 
by members It is hoped that in the future it will 
be possible to have a number of scientific exlubits 
to pirtially compensate for the hck of demon- 
strations 

Actions taken bj the Federation Executive 
Comnuttee that are of general interest were the 
follow mg 


1 Decision to hold the 1949 meeting in De- 
troit, Michigan, in the week of April IS 

2 Decision to hold the meeting m 1950 m 
Atlantic City, probably m April The 1951 meet- 
ing IS tentatively scheduled to be held m San 
Francisco, Cakforma 

3 The Federation assessment for 1948 was set 
at $3 00 per member of each constituent Society 
This mcludes subscnption to Federxtion Pro- 
ceedings 

4 Dr M 0 Lee was appointed Federation 
Secretary-Treasurer and Managing Editor of 
Federxtion Proceedings, with offices at 2101 
Constitution Ave , Washmgton 25, D C 

5 Approval of recommendations of the Control 
Committee to a) accept advertising for Federa- 
tion Proceedings, and b) to allow authors of 
full-length articles in the Proceedmgs approxi- 
mately one page of illustrations without charge, 
any excess to be charged to the author at the 
discretion of the Control Committee These re- 
commendations were made to av'oid a deficit m 
financmg the Proceedmgs 

6 Approval of recommendations of the Secre- 
taries’ Comnuttee on Program Reorganization to 

a Hold the Jomt Session m the evenmg at the 
1949 meetmg, with the American Society for Ex- 
perimental Pathology to be responsible for ar- 
ranging the program 

b Limit the number of simultaneous scientific 
sessions at the annual meetmg to a nunimum of 
12 over a penod of four da>» 

c Pemut any Society to schedule regular sci- 
entific sessions on the Federation program on one 
or more ev'enmgs 

d Hold the Amiual Meetmg each j ear m the 
tiurd or fourth w eek of April w henev er possible 

T Dr M 0 Lee and Dr WilhamH Chambers 
were delegated to prepare and submit a revision 
of the By-laws of the Federation to the Execu- 
tiv e Committee for consideration 
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CORRECTIONS OF ABSTRACTS IN MARCH ISSUE 


Page 25 Dvnow&ki Line S sliould re.ul 
“The addition of N iCl or of KCl ”, line 9, de- 
lete the ^^ord “its”, line 11, delete “KCl or” 

Page 111 Silanes Line 11, delete list word, 
“to”, line 13, tlie words “but nitre iscs” should 
read “and perhaps” 

Page 112 bHANEs Line 1, delete toinm i iftcr 
the word “prolonged” &H\i‘ino Line 11, the 
equation (P(V — b) % K) should re id (P(V — b) 

= K) 

Page 132 WessO\, Anslow, vmi bMiiii 
The first author’s nime should be followed by 
“Jr ” 

Page 154 FEiiu'i Shllmin Line 9, the 
word, “synergizing” should re id ‘s\ nen/ing” 

Page 160 Hirschmvnn vnd HiiistUMvw 
Column 2, line 7, “20 lteto\^ illogrcgn incdionc- 
3, 16” should read “20 itetoxi illopregn incdione- 
3, 16”, column 2, line 9, ‘ -25°” should re id 
“+25°” 


Page 168 Li-\ine ^m> Merlis Column 1, 
Jme 0 from the bottom, the word ‘ benzothio- 
phene” should rt id “ilibenzothiophene”, column 
2, 1 1 st line, should re id “ i lower deep green nng 
with form ildthjdc” 

Page 176 Xelkvtii v\d Elkins Column 2, 
line 22, the sentente beginning “This conclusion 
” should re id ‘ The iiihibition b} D-phenjl- 
aliniiie his been found to be of the competitne 
tjpe” 

Page 178 Pe\ul.mvn line 20, the words “a 
di itet\ 1” should re id “ in itetyl” 

Page 256 .''Mira, Gimule vnd Dvmson Line 
3, the scntciiLC beginning ‘From the Dep irtment 
” should re id ‘From the Tovicologj bection 
of the \rmy Mcdit il Dep irtment, Resc irtli and 
Gr idii ite btliool ind the Dep irtment of Ph irma- 
cologj. The George Wishmgton Unnersitv 
School of Medicine, \\ ishington, D C ” 
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Joint Session of the Federation 
Atlantic City, March 16, 1948 
MAURICE H SERVERS, Chairman 


THE PROBLEM OF TISSUE PROTEIN SYNTHESIS 

PAUL R CANNON 

Deparlment of Pathology, The University of Chicago 


The widest gaps in our understanding of the 
mechanisms of protem nietabohsm are in relation 
to its anabohe phases Indeed, with reference to 
the subject as a whole, one nught say that we are 
atiU largely in the ‘catabolic pliase ’ Although 
dietary proteins, after digestion and absorption, 
are presumablj rebuilt by mtracellular kathepsms 
mto characteristic and specific protems of vanous 
kinds, not much is yet known about the site or 
sites of the synthesis, i e , whether it is primary m 
the liver and secondary elsewhere, or whether it 
proceeds concurrently m many tissues Neither is 
a great deal known about the mechanisms which 
so unernngly assemble the buildmg blocks of 
protem, whether as ammo acids, peptides or pro- 
tem aggregates, mto specific tissue protems In 
the present discussion it wall be assumed that m 
this assemblage certam mechanisms, especially 
the hypophysis and the genes, direct the synthesis 
but that this direction may be modified by vanous 
circumstances, as, for example, by the availability 
of dietary constructive units and by the influence 
of energy-jueldmg reactions and mtegratue 
mechanisms, particularly enzjmies salts and 
vitamins 

For the study of the complicated problems of 
tissue sjmthesis a vanetj of experimental pro- 
cedures IS needed, and the urgent need for a direct 
chemical approach is obvious Unfortunately, 
howexer, the latter approach is difficult because 
of the unavoidable artificialities inherent m the 
use of excised tissues, w ith the deprii ation of the 
blood supply and the ensuing proteoljsis It 
would seem important therefore, wherexer pos- 
sible to studj the problem in intact anmials w hose 
phj biologic mechamsms ire not irrexersibly 
damaged Such an appro ich, while adnuttedly 
peripheral to the core of the broad problem of 
interinedi iry metabolism, nexertheless has been 
extremely useful m the past and still offers manj 
ad\ antages in relation to the ox erall problem 
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Our mterest m the subject of tissue protem 
sjmthesis arose m the course of studies of prob- 
lems of convalescence m which we observed the 
effects of protem repletion m protem-depleted 
animals (1) The followang collaborators partici- 
pated activelj' in experiments upon which the dis- 
cussion is based Earl Benditt, William Chase, 
Laurence Frazier, Eleanor Humphreys, Donald 
Rowley, Harold Steffee, Robert Stepto, Robert 
Woolridge and Robert Wissler As an experi- 
mental animal w e have used the adult male albino 
rat made protem-deficient by a low protein diet 
(2) In from two and one-half to three months on 
such a diet the animals gradually lose weight and 
become markedly hypoprotememic and moder- 
ately anemic, despite an adequate intake of 
calones, vitamms and salts Under proper circum- 
stances, however, such animals can resjmthesize 
different kmds of bodily protem remarkably w'eU, 
thereby demonstratmg that any harmful effects 
induced by the loxx protein diet are readily re- 
xersible We call this method the Rat-Repletion 
Method, bj it we can measure rapidly, i e , withm 
from 7 to 14 days, the capacity of the animals to 
regam lost w eight and to regenerate vanous types 
of tissue protem, as, for example, stnated muscle, 
plasma protem, antibody protem, hemoglobm, 
hx^er protem, enzjmies and carcass protem 
Our standard repletion ration, when fed in 
dailj’- portions of 15 grams, furnishes 1 35 grams of 
high quahty protein, 48 calories, and the xutamms 
and salts considered necessary for adequate nuta- 
tion of the rat In sex'en dajs a rit eatmg all of 
this ration each day will regam from 35 to 40 
grams of lost weight, in 10 days, from 50 to 55 
grams, and in 14 days, from 65 to 70 grams 
Simultaneously' he will also regenerate the other 
types of tissue protems already' mentioned More- 
ox'er, if a rmxture of 16 crjstalhne or purified 
annuo acids, compounded in the proportions as 
natural forms in which these occur m casern, is 
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substituted for the protem in the basal ration, 
the animal in 10 days will regain from 40 to 50 
grams of lost weight, thus demonstrating th it the 
ammo acid mixture can replace protein quite 
effectively ( 3 ) Even though such a mixture m ly 
not be a complete substitute for natural protein, 
it nevertheless offers a useful means for the study 
of many phases of ammo acid utilization 
The foUowmg experiments illustrate briefly a 
few features of the method For example, if iso- 
caloric rations contammg proteins at approxi- 
mately similar nitrogen concentrations are fed 
to groups of protein-depleted rats, it is possible 
withm seven days to differentiate high-quality, 
intermediate-quality and low -quality proteins, 
whether m terms of weight recovery or of increase 
in concentration of total serum protein Moreover, 
if a poor-quality protein, such as that present in 
w'hite flour, is tested, with and without ammo 
acid supplementation, one can demonstrate m 14 
days the limiting effect of lysine in the flour ami 
the elimination of this effect by appropriate sup- 
plementation In fact, a foodstuff in w Inch lysine 
has been injured or made unavailable for assimi- 
lation because of the injurious action of v high 
temperature can be restore 1 practically to its 
original nutritive value by Ivsine supplementa- 
tion ( 4 ) The method can be used also to iscertam 
the ammo acid completeness of cancer protem 
Thus when cancer raetastases from the liver were 
compare 1 wnth noninvolved portions of liver from 
the same patient, both types of tissue having been 
added to the basal ration at similar nitrogen con- 
centrations, it was found that the cancer protem 
acted as a high-quality protem, and, therefore, 
contains an adequate content of all the essenti il 
ammo acids When three groups of rats are in- 
jected simultaneously with antigen it is possible 
to demonstrate the decreased capacity of severely 
depleted animals to fabricate specific antibody 
protein, in companson wath well-nourished rats, 
and that a week’s repletion with high-quahty 
protein enables depleted animals to recover much 
of their capacity to form antibody (2) It should 
be emphasized, how'ever, that in the production 
of protein deficienc}'', both time, and ex-tent of the 
depletion are essential factors, just as they are in 
relation to any other nutritional deficiency, 
whether it be of vitamins, calories or salts If 
groups of protein-depleted rats are fed isocalonc 
rations contammg smiilar protein concentiations, 
one protein (lactalbumin-casem), however, being 
lugh-quality, and the other (wheat gluten) low- 
quality, and w'lth the rations pair-fed to the level 


of consumption of the ration contammg the low- 
quality protem, one c in demonstrate, whether in 
terms of weight recoverj, regeneration of total 
circulating pi isma protein, total circulating hemo- 
globin, total care iss protein, or total liver protem, 
tint there is no m irked difference m relative 
repletion performances For practical purposes 
this demonstrates that determmation of total 
weight recovery is a reliable measure of the nutn- 
tivm v'llue of tlie protein being tested Moreover, 
m e ich categorj it is ipparent that calones do 
not compensate for the ammo acid incompleteness 
of the wheat gluten Finally, it can be shown b} 
this method that ammo acid mixtures, whether 
the} consist of 16 ammo acids, or only the 10 
essential ammo acids, can substitute quite effec- 
tively for n Rural protem in the basal ration 
Witli such an exjjenment il model it is possible, 
therefore, to study various aspects of protem 
metabolism under selective conditions 

In most of our work we liave been concerned 
munly with the structural aspects of tissue syn 
thesis, particularly m relition to the utilization 
of indispeiisible ammo acids To a lesser degree 
we h ive been interested ilso m the energetics of 
the sjmtheses It is obvious, however, that all 
ph ises of the process of 33-111116313 are necessanl3 
mterre’ated 

The classic experiments of Osborne and Mendel 
( 5 ) emphasized one basic principle in particular, 
VIZ , that m the processes of protein synthesis the 
nutritiv-e efficienc3- of a dietary protein is deter- 
mined 63 the smallest amount w itlun it of a smgle 
indispensable amino acid From this arose the 
idea of essenti il imino icids as limiting factors 
for growth Later, Rose and his associates (6) 
demonstrated the existence in the mammal of 8 
or 10 of these essential imiiio acids, depending 
upon the species In other words the mammal's 
‘s3aithetic disability’, as Baldwm terms it ( 7 ), 
pertims to ipproximatel3' 40 per cent of the 
known dietar3’' ammo acids The more recent 
demonstrations b3’’ Rose and his collaborators 
(8) that the dietary absence 111 healthy men of 
an3'' one of eight inchspensable ammo acids leads 
to a marked loss of bod3' nitrogen, appetite and 
the sense of well-bemg, makes it endent that 
even for the mamtenance of the presumabb’’ 
minimal degree of protein synthesis necessary for 
the ‘contmuing metabolism' postulated by Bor- 
sook and Keighley ( 9 ), at least all eight mdispen- 
sable ammo acids must be available to the 3301- 
thesizmg mechanisms 

In the experiments just cited the metabolic 
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mech misnis have had iccess to m idequate sup- 
ply of other dietarj' essenti ils, auz , calories, vita- 
mins and salts There are 111 st mces, however, 
particularly 111 conditions of iltered nutiition, in 
which these other dietarv constituents are not 
available to the synthesizmg mechanisms, and 
it IS m tins area especnlly that one may hope to 
elucidate further some of the complex mech- 
anisms of protein synthesis 

In preparation for an experimental study along 
these lines one might ask the follow mg questions 

1 How much energy is required by the syn- 
thesizmg mechanisms 111 order to ensure the for- 
mation of the peptide linkages concerned m pro- 
tem S 3 Tithesis? 

2 Above tins level, will a Ingher caloric mtake 
improve the efficiency of the synthesis? 

3 Do vitamms function m the processes of 
sjTithesis, and if so, in what ways? 

4 Are 'stores’ or ‘reserves’ of essential ammo 
acids available m the tissues for emergency func- 
tion comparable to the resen'es of glycogen fat 
and protem? 

5 Is the process of sjmthesis slow' and inter- 
mittent or IS it mmiediate and cham-like? 

6 Are all essential ammo acids simultaneously 
reqmred for siTuthesis of a complete tissue pro- 
tem? 

7 Is there a daily rate of utilization of essential 
ammo acids, both mdividually and totally and 
IS this modified by variations m physiologic and 
pathologic states’ 

Answers to some of these questions are already 
known, for others answers are still lackmg At 
least one thmg is certain, viz , that under condi- 
tions of madequate calonc intake the mammalian 
body tends to consume its available stores of 
carbohydrate, fat and protein Obviously there- 
for, if tissue protems are to be conserved for their 
specific functions, calonc maintenance require- 
ments must be satisfied 

The relative mfluence of caloric and protem 
mtake upon tissue sj'nthesis was demonstrated 
by us m experiments (10) m w'luch groups of 
protem-depleted rats were fed rations for 14 days 
m which a) protem consumption was kept con- 
stant and the caloric mtake varied, and b) m 
which the caloric intake was kept at a constant 
lugh level (4S calones per rat per day) and the 
protem mtake varied In the first experiment 
w eight recovery w as retarded at mtakes of 15 and 
25 calones per rat per da 3 ' whereas wath mtakes 
of 35, 48 and 60 calones there was comparatively 
little difference m w eight gams ^loreover, at the 


latter two levels carcass analyses showed that 
much of the added w eight w as due to deposition 
of fat rather than to synthesis of tissue protem 
In the Second expenment, on the other hand, with 
identical caloric mtakes m all groups, tissue pro- 
tem synthesis, as manifested by w eight recovery, 
varied directly w ith protem consumption, except 
at the higher levels of protem mtake w here maxi- 
mal capacity of utilization had been exceeded 
Fmally, when groups of depleted rats were fed 
breakfast foods at equal calonc mtakes, enriched 
with additional vitamms and mmerals, but with 
some of the foods having been damaged by proc- 
essing procedures, weight recovery' was corre- 
lated, not wuth calonc intake, for tins w as alw’ays 
the same, but with protem quality 

From these expenments we conclude a) that, 
below a certain level, caloric mtake determines 
the efficiency of protem ssmthesis, w hereas above 
this level additional calories act mainly to help 
lay down additional fat, and b) with an adequate 
calonc mtake, the efficiency of protem synthesis 
depends directly upon protem quality and quan- 
tity From the practical viewpoint, these findmgs 
would mdicate that, above calonc maintenance 
levels, calories are of nutntional sigmficance more 
with respect to energy reactions than m relation 
to protem synthesis 

If the processes of protem sjmthesis are de- 
pendent upon the combination of an adequate 
supply of building units of protem and of caloric 
energy, how' is tins energy made available to the 
S 3 mthesizmg mechanisms? Undoubtedly the 
energy transfer is mtermediated by enzyme 
systems and vitamms, but comparatively little 
IS known as to the precise role of individual 
vitamins m the processes of synthesis We have 
attempted, therefore, to ascertain what part the 
vitamms of the B complex may play by removmg 
them, all at once or smgly, from the repletion 
ration, m order to observe the consequences of 
their absence Although these experiments are 
still mcomplete and wiU be reported upon later 
m detail, it is evident that when a ration whose 
dietary' nitrogen is supplied by a mnxture of 16 
crystallme ammo acids is fed with all B complex 
vitamms absent, protein synthesis, as manifested 
by weight recovery, comes to a standstill withm 
10 days Moreover, when only one vitainm at a 
time IS removed from the ration, there is con- 
siderable variation m the response of the repletmg 
rats, but with the absence of ribofiavm mani- 
festmg the most conspicuous effect 

Assummg then thit for the aggregation of 
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ammo acids mto tissue proteins both sufficient 
supplies of energy and of vitamins are necessary, 
how are the ammo acids themselves assembled 
by the synthesizing mechanisms into specific 
protems? It is known, of course, that ammo acids 
circulate constantly m the blood and should, 
therefore, be available for various tissue syn- 
theses, and yet experiments have shown thit, 
whether m a normal or a protein-depleted aiiim il, 
a deficiency of only a few milligrams per d ly of 
a particular essential ammo acid hampers effec- 
tive protein synthesis, despite the adequate intake 
of all the others Furthermore, it h is been show n 
that under these circumstances there is an aug- 
mented excretion of ammo acids in the urine 
Evidently then the missing or deficient essenti il 
ammo acid cannot be secured either from the 
circulating blood or by the ‘raiding’ of tissues, 
and m consequence catabolism is accelerited 
This suggests, moreover, that there are no ivail- 
able ‘stores' or 'resenes’ of individual essential 
ammo acids m the sense that we are accustomed 
to tlunk of the protein reserves, defined by Mad- 
den and Whipple (11) as “ill protein which maj'’ 
be given up by an org in or tissue under uniform 
conditions without interfering with org in or body 
functions ” 

Because of this apparent mabilitj of the rit 
immediately to mobilize a particular essential 
ammo acid for use by the synthesizing mech- 
anisms m order to make up a particular essential 
ammo acid deficit, it is possible to establish the 
minimal daily amount of each essenti il ammo 
acid necessary, m relation to the others, for effec- 
tive tissue protein sjmthesis This can be done in 
the normal rat m terms of mtrogen eqmhbnum 
and mamtenance of weight, and m the protein- 
depleted rat m terms of convalescence, as meas- 
ured by weight recovery in a given time 

Such observations mchcate that in the course 
of ordinary metabohsm there is a daily ‘turn-over’ 
of each essential ammo acid wdnch necessitates 
a daily dietary replacement In other w’ords, for 
mamtenance alone the essential ammo acids are 
dietary expendables Because of this fact it is 
possible to establish the daily utihzation rate, or, 
as it IS usually termed, the daily ‘requirement’ for 
each essential ammo acid These requirements 
differ, however, from time to time, depending 
upon circumstances which may accelerate ex- 
pendabihty rates Thus in an animal which has 
been severely depleted of tissue protems there is 
a markedly augmented utilization of essential 


ammo acids during the repletion period, or, in 
other W'ords, the mmial’s ‘requirements’ are 
markedly elevated For example, m adult rata 
of comp irable ages fed similar repletion rations, 
the utilization of essential ammo acids may be 
increased from two fold to five-fold in protein- 
depleted animals m relition to the comparable 
utilization by normal rats Moreoier, this utibza- 
tion rite is not uniformly elevated with reapect 
to each amino acid Thus in the severely depleted 
'imni ils the utilization rate for Ijsine ind leucine 
m ly be espcci illy ele\ ited The question is 
Why should there be this unequal utilization of 
these tw 0 essenti il amino acids m relation to the 
others? 

rkn answ er to this cj^uestion may be found from 
a consideration of the amino acid composition of 
normil striited muscle For example, recent 
analyses (Beach cl al (12), Greenwood and Kraj- 
bill) have shown th it, among the essential ammo 
acids of beef muscle, there is a proportionahtj 
relationship of approximately S to 1 between 
lysine ind trjqitoph me and between leueme and 
tryptophane In other words, m the resynthesis 
of muscle protein the repleting muscle presum- 
ably reqiures at Icist eight times as much Ijsme 
and leucine as it does trjqitophane if the onginal 
proportionality relationships of these essential 
ammo acids are to be m untamed or reestabhshed 
Since approximateb one-third of the mammalian 
body consists of striated muscle, and masmuch 
as in the course of protein depletion there is a 
ra irked loss of muscle mass m the processes of 
muscle atrophjq it is obvious that as a result of 
severe protem depletion there is a large tissue 
mass available to utilize chetary essential ammo 
acids, provided that these also are available m 
proper proportions for effectixm utilization If, 
on the other hand, the repletion diet provides an 
inadequate supply of l 3 'sine and leueme, the law 
of minimum presumablj' wall come mto phy to 
restrict effective resjmthesis of muscle protem, 
regardless of the diet’s nclmess in other food con- 
stituents, wffiether these be calories, vitamins or 
minerals 

These obsenmtions re emphasize the point of 
view that in the repletion of depleted tissues the 
dietary allow ances of essential ammo acids as well 
as those of other dietirj’' constituents should be 
greater than those for maintenance, and that 
calculations based on maintenance figures should 
be mochfied to the extent that m the planning of 
a rehabilitation diet, mamtenance allowances 
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should be increased proportioiiatelj’’ For example, 
if in a 3000 calorie diet the mimnial protem allow- 
ance for maintenance is taken as 35 grams per 
day, it would seem advis^ible to increase this from 
two fold to five fold in order to supply a rich 
assortment of essential ammo acids, and in proper 
proportions, to the synthesizmg mechanisms 

How do the synthesizing mechanisms select 
ammo acids from the bloodstream for assembly 
mto tissue protems? Does the synthesis proceed 
at a leisurely pace and internuttently, or is it a 
rapid process, resembling more a chain reaction, 
and m confonmty w itli the ideas of Schoenhemier 
(13) and Ins associates, Borsook et al , Wliipple 
and Madden et al , of the dynamic nature of pro- 
tem metabolism? Accumulatmg evidence points 
more and more to the latter point of view and 
suggests that the synthesizmg process is essen- 
tially an all or none type of mechanism That is, 
if a complete tissue protem is to be synthesized, 
all the essential ammo acids which are to enter 
mto the process must be simultaneously available 
and in adequate amounts and proportions one to 
another during the act of synthesis In other 
words, unless a tissue protein can be synthesized 
at once and completely, it may not be synthesized 
at all This idea suggests that the synthesizmg 
mechamsm is ‘perfectionistic’ and will not utilize 
an madequate assortment of ammo acids Wliat 
evidence is there to support such a postulate^ 

It IS not a new idea that m the utilization of 
essential ammo acids for tissue synthesis there is 
a need for the simultaneous presence of several 
if not all of them, whether for growth or mam- 
tenance As Rose has siad (14) “if a tissue is to be 
formed at all, every component required must be 
available or be capable of bemg manufactured by 
the cells, otherwise the s5mthesis wuU not occur,” 
and Burroughs, Burroughs and Mitchell (15) 
have concluded that even m the endogenous 
metabolism the utihzation of some ammo acids 
“is dependent upon the simultaneous presence of 
other ammo acids m the metabohc mixture ” 

Evidence supporting these concepts may be 
cited briefly as follows 

1 Berg and Rose (16) observed m young rats 
fed a tryptophane deficient ration, that growth 
was better when tryptopliane supplementation 
was made m divided doses rather than all at one 
time Their mterpretation of this phenomenon 
was that when tryptophane was fed smgly m 
excess of the ability of the synthesizmg tissues 
unmedntely to utilize it, the excess tryptophane 


was wasted rather than bemg stored for later use 
when food again w as eaten 

2 Elman (17) found that an acid hydrolysate 
of casern, supplemented with tryptophane, was 
well utihzed when mjected intravenously, 
whereas, if the hydrolysate wns injected, followed 
SIX hours later by mjection of the tryptophane, 
there was poor utihzation of the hydrolysate, due 
presumably to the fact that the tryptophane 
could no longer combme with the other ammo 
acids to accomplish tissue protem synthesis 

3 Geiger (IS) fed young rats rations deficient 
m either trj'ptophane, methionme or lysme 
Twelve hours later, when the missmg ammo acids 
were fed, effective growth did not occur Here, 
too, the ammo acids supplied by the deficient 
diets w ere apparently not stored w ithm the tissues 
long enough to be available later for purposes of 
tissue synthesis when the missmg essential 
ammo acids w ere again made available 

4 Last year we reported experiments (19) m 
which protem depleted adult rats were fed reple- 
tion rations adequate in calories, vitamins and 
minerals but contammg only ten essential ammo 
acids as the prmcipal source of dietary nitrogen 
On such rations the animals quickly regamed lost 
w'eight If, however, the basal ration was divided 
mto two portions, to one of which was added an 
ammo acid mixture composed of argmme, histi- 
dine, leucine, lysme and threonme, and to the 
other a mixture composed of isoleucme, metlu- 
onme, phenylalanme, tryptophane and valme, 
and these tw o mcomplete rations w ere fed alter- 
nately at hourly penods with an hourly fastmg 
period between each feedmg, the animals con- 
tmued to lose weight When, however, the two 
mcomplete rations were combmed and fed under 
similar conditions, weight recoveiy was immedi- 
ate These expermients suggest, therefore, that 
for effective tissue synthesis all essential ammo 
acids must be available m the tissues practically 
simultaneously, otherwise the first group ab- 
sorbed IS not stored long enough to enable its 
essential ammo acids to combme with those of 
the second group for the synthesis of complete 
tissue protems 

In this discussion an attempt has been made 
to emphasize dietary mterrelationships m the 
processes of tissue protem synthesis, both with 
reference to the general mterplaj between mdis- 
pensable ammo acids, xatamms and calories and 
to the specific mterrelationships of ammo acids 
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ammo acids mto tissue proteins both sufficient 
supplies of energy and of vitamins are necessiryi 
hoiv are the ammo acids tliemselves assembled 
by the synthesizing mechinisms into spccifte 
protems? It is known, of course, that ammo ituli^ 
circulate constantly m the blood and shoulcli 
therefore, be available for various tissue syji- 
theses, and yet experiments have shown tint, 
whether m a normal or a protein-depleted inim il, 
a deficiency of only a few milligrams per dav of 
a particular essential amino acid hampers effco* 
tive protein synthesis, despite the adequ ite mt ikc 
of all the others Furthermore, it h is been show n 
that under these circumstances there is m aut;- 
mented excretion of ammo acids in the urmC 
Evidently then the missing or deficient cssenti d 
ammo acid cannot be secured cither from the 
circulating blood or by the ‘rudmg’ of ti-'snc-’, 
and in consequence c it ibolism is acceier itcd 
Tins suggests, moreover, th it there are no a\ nil- 
able ‘stores’ or ‘reserves’ of individuil e^sentid 
ammo acids in the sense th it we ire iccustoiucd 
to tlunk of the protein resers'Cs, defined by INI ul- 
den and Whipple (11) as “ ill protein which m i> 
be given up by in org in or tissue under uniform 
conditions without interfering with organ or bodj 
functions ” 

Because of this apparent mibihtj of the nit 
immediately to mobilize a particul ir Csscnti d 
ammo acid for use by the synthesizing mech- 
anisms in order to make up a p irticul ir esscnti d 
ammo acid deficit, it is possible to est ibhsh the 
mmimal daily amount of eich csscnti il ammo 
acid necessary, m relation to the others, for effec- 
tive tissue protem synthesis Tins can be done m 
the normal rat in terms of nitrogen equilibrium 
and mamtenance of weight, and m the proteiU- 
depleted rat m terms of convalescence, is me is- 
ured by weight recovery in a given tune 

Such observations mchcate that m the coiupC 
of ordmary metabolism there is a daily ‘turn over’ 
of each essential ammo acid wdnch necessit ites 
a daily chetary replacement In other words, for 
mamtenance alone the essential ammo acids ire 
dietary expendables Because of tins fact it ib 
possible to establish the daily utilization rate, or, 
as it IS usually termed, the daily ‘requirement’ for 
each essential ammo acid These requirements 
differ, however, from tune to time, dependiiig 
upon circumstances winch may accelerate e^- 
pendabihty rates Thus in an animal wdnch hns 
been severely depleted of tissue proteins there is 
a markedly augmented utilization of essential 


ammo acids during the repletion penod, or, m 
other words, the iniin il’s ‘requirements’ are 
markedly elec ited For example, m adult rah 
of eoinp ir ible iges fed similar repletion ration^, 
the utilization of e-'-enti il ammo acids may be 
increased from two fold to fivefold in protein 
depleted iniin lE in red ition to the comparable 
utihz itioii by norm il ruts Moreover, thra utiliza 
tioii rite IS not uniformly elev ited with respect 
toeieh innno acid Thus in the severely depleted 
inimuls the utili/ ition r ite for lysine and leucine 
muy be c*peci illy elev ited The tiueation is 
Why should there be this unequal utilization of 
these two es'eiiti il iiiiino icids in relation to the 
others’ 

\.n iiiswer to this queation muy be found from 
i consider itioii oi the iiiiino icid composition of 
norm il stn ited iiiuscle For example, recent 
in ilv sCs (Be icli tt al (12), Greenwood ind Krai 
bill) huve shown th it, iniong the es^euti il ammo 
icida of beef nuHcle, there la i proportionahtj 
red itioiiship of ipproxim itelv S to 1 between 
lyoinc ind tryptopliine md between leucine and 
tryptophiiie In other words, in the resyaithesis 
of imisdc protein the reiileting inibcle presum 
iblv require -> it leiit eight tiiuca as much Iv.me 
ind leucine is it doca, tryptophane if the ongmal 
proportion ihty red itioiishipa of these essential 
iiiiino icids ire to be III lint lined or reestablished 

Since ipproxim itelv one third of the mammalian 
body consists of stn ited niuscle, and inasmuch 
IS ui the course of iiroteiii depletion there b a 
III irked loss of niuscle muss in the processes of 
niuscle itrophy, it is obvious tint as a result of 
severe protein depletion there is a large tissue 
mass IV ail able to utilize ihetuy essential ammo 
icids, provided tint these ilso are av idable m 
proper proportions for effective utilization If, 
on the other h ind, the repletion diet provades an 
madequito supply of Ivsine ind leucine, the law 
of niimmum presumiblv will come mto plw to 
restrict effective rcsvnthesis of muscle protem, 
regardless of the diet’s richness in other food con 
stituents, whether these be calories, vatinims or 
minerals 

These observ itioiis re enaph isize the point o 
V lew th it in the repletion of depleted tissues t le 
diet iry'' allow inces of esseiiti il ammo acids as we 
as those of other diet irv constituents shou e 
greater than those for m iiiitenance, uid n' 
c alculations based on m aiiaten nice figures s lou 
be modified to the extent that m the plmiimon 
a rehabilitation diet, maintenance allow uiccs 
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should be increased proportionately For example, 
if m a 3000 calone diet the minimal protem allow- 
ance for mamtenance is Liken as 35 grams per 
day, it would seem advisable to mcrease this from 
two-fold to five-fold m order to supply a rich 
assortment of essential ammo acids, and m proper 
proportions, to the synthesizmg mechanisms 

How do the synthesizmg mechanisms select 
ammo acids from the bloodstream for assembly 
mto tissue protems? Does the synthesis proceed 
at a leisurel}' pace and intermittently, or is it a 
rapid process, resemblmg more a eliam reaction, 
and m conformity with the ideas of Schoenlieimer 
(13) and his associates, Borsook et al , Wlupple 
and Madden el al , of the dynamic nature of pro- 
tein metabolism? Accumulatmg evidence pomts 
more and more to the latter point of view and 
suggests that the synthesizing process is essen- 
tially an all or none type of mechanism That is, 
if a complete tissue protem is to be synthesized, 
all the essential ammo acids which are to enter 
mto the process must be simultaneously available 
and m adequate amounts and proportions one to 
another during the act of synthesis In other 
words, unless a tissue protein can be synthesized 
at once and completely, it may not be synthesized 
at all This idea suggests that the synthesizmg 
mechanism is ‘perfectiomstic’ and will not utilize 
an madequate assortment of ammo acids Wliat 
evidence is there to support such a postulate? 

It IS not a new idea tliat m the utilization of 
essential ammo acids for tissue synthesis there is 
a need for the simultaneous presence of several 
if not all of them, whether for growth or mam- 
tenance As Rose has siad (14) “if a tissue is to be 
formed at all, every component required must be 
available or be capable of bemg manufactured by 
the cells, otherwise the synthesis wall not occur,” 
and Burroughs, Burroughs and Mitchell (15) 
have concluded that even m the endogenous 
metabolism the utihzation of some ammo acids 
“is dependent upon the simultaneous presence of 
other ammo acids m the metabohc mixture ” 

Evidence supportmg these concepts may be 
cited briefly as follows 

1 Berg and Rose (16) observed m young rats 
fed a tryptophane-deficient ration, that growth 
was better when tryptophane supplementation 
was made m divided doses rather than all at one 
time Their mterpretation of this phenomenon 
was that w'hen tryptophane was fed smgly m 
excess of the ability of the synthesizmg tissues 
mimediately to utilize it, the excess tryptophane 


was wasted rather than bemg stored for later use 
when food again was eaten 

3 Elman (17) found that an aeid hydrolysate 
of casein, supplemented with tryptophane, was 
well utihzed when mjected mtravenously, 
w'hereas, if the hydrolysate was mjected, follow'ed 
six hours later by mjection of the tryptophane, 
there was poor utilization of the hydrolysate, due 
presumably to the fact that the tryptophane 
could no longer combme with the other ammo 
acids to accomplish tissue protem synthesis 

3 Geiger (IS) fed young rats rations deficient 
in either tryptophane, methionme or lysme 
Twelve hours later, w hen the missmg ammo acids 
w’ere fed, effective growth did not occur Here, 
too, the ammo acids supplied by the deficient 
diets w ere apparently not stored withm the tissues 
long enough to be available later for purposes of 
tissue synthesis w hen the missmg essential 
ammo acids w ere again made available 

4 Last year we reported experiments (19) m 
which protein-depleted adult rats were fed reple- 
tion rations adequate m calones, ntamms and 
minerals but contaming only ten essential ammo 
acids as the prmcipal source of dietary mtrogen 
On such rations the annuals quickly regamed lost 
w'eight If, however, the basal ration was divided 
into two portions, to one of which was added an 
ammo acid mixture composed of argmme, histi- 
dine, leucme, lysme and threonme, and to the 
other a mixture composed of isoleucme, metlu- 
omne, phenylalanme, tryptophane and vahne, 
and these two mcomplete rations were fed alter- 
nately at hourly periods with an hourly fastmg 
period between each feedmg, the animals con- 
tmued to lose weight When, however, the two 
mcomplete rations were combmed and fed under 
similar conditions, weight recovery was immedi- 
ate These experiments suggest, therefore, that 
for effective tissue synthesis all essential ammo 
acids must be available m the tissues practically 
simultaneously, otherwise the first group ab- 
sorbed IS not stored long enough to enable its 
essential ammo acids to combme wath those of 
the second group for the synthesis of complete 
tissue protems 

In this discussion an attempt has been made 
to emphasize dietary mterrelationships m the 
processes of tissue protem synthesis, both with 
reference to the general mterplay between mdis- 
peosable ammo acids, vitamins and calones and 
to the specific mterrelationships of ammo acids 
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as affected by differing proportionality patterns 
and limiting factors Undoubtedly many other 
influences must be evaluated, as, for example, 
genes, hormones and minerals In last analysis 


the complete picture of tissue protein synthesis 
will probably resemble more a mosaic of all these 
elements tli in a senes of independent and unre 
lated figures 
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PHAIUUCOLOGICAL AND PHYSIOLOGICAL ASPECTS OF ADRENERGIC 
BLOCIvADE, WITH SPECIAL REFERENCE TO DIBENAlMINEi 

M\RK NICKERSON and LOUIS S GOODMAN 
From the Department of Pharmacology, University of Utah School of Medicine 


In 1895, Oliver and Schaier (47) first observed 
the characteristic hypertension a Inch follows the 
injection of evtricts of the adrenal medulla 
Today, after five decades, the abrupt and marked 
rise in blood pressure resulting from intravenously 
injected epinephrine is still one of the dramatic 
Sights in evpenmental pharmacology 
But even more dramatic is the reversal of 
epinephnne-induced hypertension, which can be 
brought about by the prior adnunistiatiou of 
‘adrenolytic’ chemicals The phenomenon of 
epinephnne-reiersal was first adequately de- 
scribed by Dale m 1906 (13) as an action of cer- 
tam ergot alkaloids and has ever since attracted 
the attention of pharmacologists and physiolo- 
gists Indeed, it is difficult to find a pharmacolo- 
gist who has not been occupied, at one tmie or 
another, with the fascinating problems of the 
mechamsni and site of action of drugs producing 
adrenergic blockade, the physiological mech- 
anisms disclosed by their admmistration, and 
their therapeutic potentialities 

CLASsmemoN of \uTONo^^c blocking 
DRUGS 

Drugs causmg adrenergic blockade are pre- 
sented m table 1 which classifies autonomic 
blockmg agents as a group This table is based on 
two accepted facts First, autonomic drugs act 
not on nerve endmgs, but on effector cells inner- 
vated by chohnergic or adrenergic nerves Sec- 
ondly, autonomic blockmg agents selectively 
prevent the responses of effector cells to specific 
chetmcal mediators, either acetylcholme or sjun- 
pathm, but they do not pre^ent responses to 
unrelated chemical substances or to direct stimu- 
lation 

Cholinergic innervation is either preganglionic 
or postganglionic but all adrenergic nerves are 
postganghomc The specific effector cells inner- 
vated by each class of nerves are listed at the 

' Trademark of Guaudan-Delawanna, Inc 
Figs 2-7 and 9, courtesy of the Journal of Phar 
macology and Experimental Therapeutics (40) 

Pig 12, courtesy of The American Journal of 
Medicine (22) 


bottom of the chart For many and mipellmg 
reasons (12, IS) skeletal muscle is classified along 
with autonomic ganglia as an effector organ 
capable of responding to autonomic drugs 

The right-hand column of the table includes the 
various drugs which block the responses of smooth 
muscle, cardiac muscle and evoerme glands to 
adrenergic nerve impulses mediated by sym- 
pathm and to the hormone of the adrenal medulla, 
epinephrme 

Terminology The term ‘sympatholytic drug’ 
has been reserved by some investigators for those 
agents which prevent effector cells from respond- 
ing to adrenergic nerve impulses, the term 
‘adrenolytic drug’ then applies to those agents 
which prevent responses to epmephnne Usu illy, 
the two actions coexist but some chemicals have 
much greater adrenolytic than sympatholytic 
potency A better designation applying to the 
group as a w’hole is ‘adrenergic blockmg agents’ 

Differences from tetraethylammonvwn The dif- 
ference m site of action between adrenergic block- 
ing drugs, such as Dibenamme and tetraethylam- 
monmm, an agent which has recently attracted 
considerable attention (3, 4, 28), deserves com- 
ment Tetraethylammonium produces blockade 
of both sympathetic and parasympathetic gan- 
glia By paralyzmg sympathetic ganglia, for 
example, it produces effects winch are superfi- 
cially smiilar to those observed after Dibenamme 
However, tetraethylammonium, in conventional 
doses, does not act peripherally on muscle or 
evoerme glands, both remam sensitive to epmeph- 
nne and to postganghomc nerve impulses Ob- 
viously, the site and the physiological conse- 
quences of the action of tetraethylammonium are 
quite different from those of Dibenamme 

Properties of an ideal adrenergic blocking agent 
An ideal adrenergic blockmg agent should have 
the followmg attnbutes It should produce com- 
plete blockade, show a high degree of selectivity, 
possess a wide margm of safety, and hax e a fairly 
long duration of action None of the hitherto 
axailable compounds possessesall these properties 
In effective doses, each produces effects other 
than adrenergic blockade, most are rather feeble 
m potency, many are quite toxic, and some are 
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rather fleeting in action For example, ergotamme 
causes not only adrenergic blockade but also 
stunulates the smooth muscle of blood vessels, 
the uterus and other organs, m addition, it has 
complex actions on the central nervous system 
(13, 36) Pnscol is not only antiadrenergic but 
also histaminergic, cholinergic and sympathomi- 
metic (5) Under propitious circumstances, ergo- 
toxine, yolumbme and the benzodioxane com- 
pounds of Foumeau can even be transformed 
from sympathetic antagonists to sympathetic 
synergists Such facts as these are cited to indicate 


Table 1 Classuication of dulos blocking 

AUTONOMIC EFFECTOR SX STEMS INNERVATED BV 


CHOLINERGIC NERVES 

ADRENERGIC 

Preganglionic 

Postganglionic 


High doses of 

Atropine 

Ergot 'dkaloids 

-choline esters 
-anticholmes- 

Scopolamine 
Other bella- 

Yohimbine 

terases 

donna alka 
loids 

933F,SS3Fand 
other Four- 
neau com 
pounds 

Nicotine (2nd 

Synthetic ‘bel- 

Dibeiiaminc 

phase) 

ladonna’ al- 

and conge 

d-Tubocurarine 

kaloids 

ners 

Beta erythroid- 



me 

Dibutoline 

1 

Priscoiand 

congeners 

Tetraethylam- 

momum 



Ganglia 

Smooth muscle 

Skeletal muscle 

Cardiac muscle 

Adrenal medulla 

Exocrine glands 
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the complexities of the field Indeed, a desultory 
exammation of the massive literature on the 
mechanism and site of action of adrenergic block- 
ing drugs leaves one with a sense of confusion 
which IS aggravated, rather than dispelled, by a 
more detailed study (see 7, 8, 24, 33, 36, 52) 
For the reasons mentioned, the older drugs 
available for adrenergic blockade are so far from 
ideal that their clinical use has been quite Imiited 
and the results obtamed are generally unimpres- 
sive, even m the laboratory, as expenmental tools, 
they hav^e not been wholly satisfactory' 


HISrOUY AND CHEMIbTUX OF THE DIBENAMINE 
SERIES 

Considerable interest tlierefore centers in a new 
series of adrenergic blocking agents which seem 
to possess the previously mentioned attnbutes 
to a high degree Inasmuch ns Dibenamme was 
the first to be chscovered and has been subjected 
to more detailed study, it may be considered as 
the prototype of the series and ittention will be 
focussed mamly on it 

N,N - dibenzyl - /3 - chloroethylamme (Diben- 
amine) li 3 Tlrochloride was origmallj described by 
0 Eisleb in 1930 It was first prepared m this 
countrj" by Dr William Gump, Semor Research 
Chemist of Gumudan-Delawanna, Inc , who also 
synthesized a large number of its chemical 
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Fig 1 1 Struct! R.VL formula of Diben- 

amine, N,N-dibenzyl /3 chloroethylamme B 
Cjclization and hjdroljsis of Dibenamme C 
Schematic representation of chemical structure m 
Dibenamme senes thought to be essential for the 
adrenergic blocking action (see text) 


congeners and related compounds Its pharma- 
cology w as first reported bj' Nickerson and Good- 
man (39, 40, 44, 46), and subsequently studied in 
greater detail by Nickerson and associates (35, 
36, 42, 43) Wlien sufficient evndence had accumu- 
lated to indicate the feasibility of its use m man, 
Dibenamme w as administered to patients by Drs 
Hecht and Anderson m the Department of jMedi- 
cine at the University of Utah (22) Subsequently 
Dibenamme wms released to other laboratory and 
cluneal investigators, and interest in the drug has 
steadily mcreased 

As the structural formula depicted m figure 1 
indicates, Dibenamme is N,N-chbenzyl-/3-chloro- 
ethylamme, its name is derived by the customary 
process of elision Most of the expermiental work 
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his been done w ith the hydrochloride This is a 
wlnte crystdlhue salt, poorly soluble m aqueous 
media near neutrality, but soluble in aqueous acid 
solution, in 95 per cent ethanol and in propylene 
gljcol In mini ils, Dibeninimee\erts its systemic 
eSects by all routes of administration, but in man, 
for reasons to be mentioned, it must be given 
either mtravenously or onllj in enteric coated 
tablets 

The structural resemblance of Dibenamme to 
the mtrogen mustard nar gases is at once ap- 
parent It evhibits many of the chenucal reactions 
characteristic of the nitrogen mustards, although 
it lacks the requisite second 0 chloroethyl group- 
uig The clues afforded by this fact to elucidate 
the specific chemical union of Dibenamme nith 
adrenergic receptor substance are being m- 
a estigated 

Cydizahon In aqueous solution, Dibenamme 
probably undergoes intramolecular rearrange- 
ment to form a cychc ethylemmonium cation, as 
shown in figure 1-B The high chemical reactivity 
of ethylemmonium cations is well knorna, and 
Dibenamme presumablj exerts its pharmacody- 
namic effects by aartue of this mtermediate 
product In pure aqueous solution at phi siological 
hi'dnon concentrations, Dibenamme first cyclizes 
and then reacts with water to yield the alcohol, 
N,N-dibenzyl ethonolamme, which is devoid of 
adrenergic blockmg activity The rate of cycli- 
zation of the compound in miro is relatively slow 
and this may explam w hy the maximal effect m 
animals is not apparent until at least 30 minutes 
after mjection of the drug 

Reaction uith tlmsiilfate Another chemical 
observation of pharmacological mterest is that 
Dibenamme, like the nitrogen mustards, rapidly 
combmes with thiosulfate during the stage of 
cychzation to form the correspondmg ethj I thio- 
sulfate The kmetics and high specificity of the 
thiosulfate reaction with ethylemmonium cation 
are well known and provide the basis for some 
mterestmg observations on the fate and duration 
of sojourn of Dibenamme m the body For ex- 
ample, if a high concentration of thiosulfate is 
mamtamed in the extracellular fluid during the 
period of Dibenamme liydroljsis, evidence of 
adrenergic blockade is never exliibited If the 
thiosulfate concentration is perrmtted to fall be- 
fore the anticipated completion of hydrolysis, 
adrenergic blockade subsequently' develops In 
this manner, it has been possible to determine 
that the duration of sojourn of an effective dose of 


Dibenamme m the tissues is of the order of 12 to 
IS hours The suggestion is advanced that the 
persistence of Dibenamme in the body is due to 
the fact that the drug is lipid-soluble, it may thus 
readily gam access to fat depots and be slowly 
released to the extracellular fluid 

Reaction with receptor substance The above 
observations do not explain the prolonged dura- 
tion of the adrenergic blockade, once it is estab- 
lished, W'liich far outlasts the presence of the drug 
Indeed, from three to five days may be required 
for full recovery from a single mjection of the 
drug Adrenergic blockade is probably due to the 
establisliment of a firm chemical Imkage between 
Dibenamme and the adrenergic receptor sub- 
stance The probability is great that the receptor 
substance must be reactivated, repaired or even 
regenerated before the excitatory response of the 
effector cell returns An analogous phenomenon is 
that of the long duration of action of di-isopropyd 
fluorophosphate, until tissue cholmesterases are 
regenerated, its cholinergic effects are not fully 
dissipated 

Stniclure-activily relations The relationship be- 
tween chemical constitution and pharmaco- 
dynamic properties m the Dibenamme senes 
has been explored by Nickerson and Gump (41) 
Tbeir analysis of 139 Dibenamme congeners, 64 
of which produce adrenergic blockade, indicates 
that the formation of an mtermediate conjugated 
double bond system, as depicted m figure 1-C, 
may be the molecular basis of Dibenamme action 
Substitutions m either the aromatic or alkyl 
hahde portions of the molecule w'liich interfere 
with this conjugation lead to a reduction or dis- 
appearance of activity, although sinular substi- 
tutions which do not prevent conjugation are 
compatible with Ingh activity Stenc factors are 
also mvolved, and substitutions on the aromatic 
nucleus which are out of the plane of the nng 
abolish activity 

Relation to anhhistaimmcs It is of both theo- 
retical and practical mterest that certain Diben- 
amine derivatraes produce not only adrenergic 
blockade but are also antagonistic to histamme, 
as shown by Loew and Nickerson and their re- 
spective co-workers (1, 25, 26, 37) Indeed, some 
of the compounds examined m this laboratory are 
many times more potent in animals than are the 
antihistamimc drugs currently employed m thera- 
peutics, they are also charactenzed by a remark- 
ably long duration of antihistammic action, 
probably attributable to the 0 chloroethyl radical 
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rather fleeting in action For example, ergotamine 
causes not only adrenergic blockade but also 
stimulates the smooth muscle of blood vessels, 
the uterus and other organs, m addition, it has 
complex actions on the central nervous system 
(13, 36) Pnscol is not only antiadrenergic but 
also histaminergic, cholinergic and symp ithomi- 
metic (5) Under propitious circumstances, ergo- 
toxine, yohimbine and the benzodioxane com- 
pounds of Fourneau can even be transformed 
from sympathetic antagonists to sympathetic 
s 3 Tiergists Such facts as these are cited to indicate 


Table 1 Classification oi drugs blockinq 

AUTONOXIIC EFFECTOR SX STEMS INNERVATED B\ 


CHOLINERGIC NERVES 

ADHESTRCIC 

Preganglionic 

Postganglionic 

NERV'ES 

High doses of 

Atropine 

Ergot alkaloids 

-choline esters 
-anticholines- 

Scopolamine 
Other bella- 

Yohimbine 

terases 

donna alka- 
loids 

933F,SS3Fand 
other Four- 

noau com- 
pounds 

Nicotine (2nd 

Synthetic ‘bel- 

Dibenamine 

phase) 

ladonna’ al- 

and conge- 

d-Tubocurarine 

kaloids 

ners 

Beta erythroid- 



ine 

Dibutohne 

Priscoland 

congeners 

Tetraethylam- 

monium 



Ganglia 

Smooth muscle 

Skeletal muscle 

Cardiac muscle 

Adrenal medulla 

Exocrine glands 
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the complexities of the field Indeed, a desultory 
exammation of the massive literature on the 
mechanism and site of action of adrenergic block- 
mg drugs leaves one with a sense of confusion 
which is aggravated, rather than dispelled, by a 
more detailed study (see 7, 8, 24, 33, 36, 52) 
For the reasons mentioned, the older drugs 
available for adrenergic blockade are so far from 
ideal that their clinical use has been quite limited 
and the results obtained are generally unimpres- 
sive, even in the laboratory, as experimental tools, 
they have not been n holly satisfactory! 


m&TOUX AND CHLMISTRX OF THE DIBENAMINE 
SERIES 

Considerable interest therefore centers in a new 
series of adrenergic blocking agents which seem 
to possess the previously mentioned attnbutes 
to a high degree Inasmuch as Dibenamine was 
the first to be discovered and has been subjected 
to more detailed study, it may be considered as 
the prototype of the series and ittention will be 
focussed mainly on it 

N,N - dibenzyl - ^ - chloroethylamme (Diben- 
amine) hydrochloride was originally described by 
0 Eisleb in 1930 It was first prepared m this 
country by Dr William Gump, Senior Research 
Chemist of Givaudan-Delawann i, Inc , who also 
syntiiesized a I irge number of its chemical 




Fig 1 1 Strlcturxl formula of Diben 

amine, N,N-dibenzjd /3 chloroethjlanune B 
Cychzation and hydrolysis of Dibenamine C 
Schematic representation of chemical structure in 
Dibenamine series thought to be essential for the 
adrenergic blocking action (see text) 


congeners and related compounds Its pharma- 
cology w as first reported by Nickerson and Good- 
man (39, 40, 44, 46), and subsequently studied m 
greater detail by Nickerson and associates (35, 
36, 42, 43) Wlien suSicient exadence had accumu- 
lated to indicate the feasibility of its use m man, 
Dibenamine was administered to patients by Drs 
Hecht and Anderson m the Department of Medi- 
cine at the University of Utah (22) Subsequently 
Dibenamme w'as released to other laboratory and 
clinical investigators, and interest m the drug has 
steachly mcreased 

As the structural formula depicted in figure 1 
indicates, Dibenamine is N,N-chbenzyl-^ chloro- 
ethylamine, its name is derived by the customary 
process of elision Most of the experimental work 
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hns been done \Mth the hydrochloride This is a 
wlute CIy^st^lllne salt, poorly soluble in aqueous 
media ne ir neutrality, but soluble in aqueous acid 
solution, m 95 per cent ethanol and in propylene 
glycol In anim ils, Dibenamine e\erts its systemic 
effects by all routes of idministration , but in man, 
for reasons to be mentioned, it must be given 
either mtravenously or orally in enteric-coated 
tablets 

The structural resemblance of Dibenamine to 
the nitrogen mustard war gases is at once ap- 
parent It exhibits man j of the chenncal reactions 
cLaractenstic of the nitrogen mustards, although 
it lacks the requisite second j3 ehloroethyl group- 
ing The clues afforded by this fact to elucidate 
the specific chemical union of Dibenamine with 
adrenergic receptor substance are being in- 
1 estigated 

Cijclizalion In aqueous solution, Dibenanune 
probably undergoes intramolecular rearrange- 
ment to form a cychc etbylenimonium cation, as 
shown in figure 1-B The high chemical reactivity 
of ethylemmonium cations is well knowm, and 
Dibenanune presumably exerts its pharmacody- 
namic effects by aartue of tins mtermediate 
product In pure aqueous solution at physiological 
hydrion concentrations, Dibenamme first cychzes 
and then reacts wath water to jaeld the alcohol, 
N,N-dibenzyl ethanolamine, which is de\oid of 
adrenergic blockmg activity The rate of cycli- 
zation of the compound in mlro is relatively slow 
and this maj explain why the maximal effect in 
animals is not apparent until at least 30 minutes 
after mjection of the drug 

Reaction iiith thiosulfate Another chenucal 
observation of pharmacological interest is that 
Dibenanune, hke the nitrogen mustards, rapidly 
combmes with thiosulfate during the stage of 
cyclization to form the corresponding ethj 1 thio- 
sulfate The kinetics and high specificity of the 
thiosulfate reaction with ethylenimomimi cation 
are well known and provide the basis for some 
interestmg observations on the fate and duration 
of sojourn of Dibenamme in the body For ex- 
ample, if a high concentration of thiosulfate is 
mamtamed in the extracellular fluid durmg the 
period of Dibenamme hydroljsis, evidence of 
adrenergic blockade is never exlubited If the 
thiosulfate concentration is permitted to fall be- 
fore the anticipated completion of hjdrolysis, 
adrenergic blockade subsequently develops In 
tlus maimer, it has been possible to determine 
that the duration of sojourn of an effectix e dose of 


Dibenamme m the tissues is of the order of 12 to 
18 hours The suggestion is advanced that the 
persistence of Dibenamme in the body is due to 
the fact that the drug is lipid -soluble, it may thus 
readily gain access to fat depots and be slowly 
released to the extracellular fluid 

Reaction with receptor substance The above 
observations do not explain the prolonged dura- 
tion of the adrenergic blockade, once it is estab- 
lished, w hich far outlasts the presence of the drug 
Indeed, from three to five days may be required 
for full recox'ery from a single mjection of the 
drug Adrenergic blockade is probably due to the 
establishment of a firm chemical Imkage betw een 
Dibenamme and the adrenergic receptor sub- 
stance The probability is great that the receptor 
substance must be reactivated, repaired or even 
regenerated before the excitatory response of the 
effector cell returns An analogous phenomenon is 
that of the long duration of action of di-isopropyl 
fluorophosphate, until tissue cholinesterases are 
regenerated, its cholinergic effects are not fully 
dissipated 

Slnicture-activity relations The relationship be- 
tween chemical constitution and pharmaco- 
dynamic properties in the Dibenamine senes 
has been explored by Nickerson and Gump (41) 
Their analysis of 139 Dibenamme congeners, 64 
of which produce adrenergic blockade, indicates 
that the formation of an mtermediate conjugated 
double bond system, as depicted m figure 1-C, 
may be the molecular basis of Dibenamme action 
Substitutions m either the aromatic or alkvl 
halide portions of the molecule which mterfere 
with tlus conjugation lead to a reduction or dis- 
appearance of actmty, although sinnlar substi- 
tutions which do not prevent conjugation are 
compatible wuth high actmty Stenc factors are 
also mvolved, and substitutions on the aromatic 
nucleus w’hich are out of the plane of the nng 
abohsh activity 

Relation to antihistamimcs It is of both theo- 
retical and practical mterest that certain Diben- 
amme derivatives produce not only adrenergic 
blockade but are also antagonistic to histamme, 
as shown by Loew and Nickerson and their re- 
spective co-workers (1, 25, 26, 37) Indeed, some 
of the compounds exammed m tlus laboratory are 
many tmies more potent in animals than are the 
antilnstaminic drugs currently employed in thera- 
peutics, they are also characterized by a remark- 
ably long duration of antihistammie action, 
probably attributable to the |3 cliloroethyl radical 



400 


FEDERATION PROCEEDINGS 


Volume 7 


Speculation as to the chemical basis and pharma- 
cological import of the concomitance of anti- 
adrenergic and antihistaminic actions must await 
further evperimentation 

PHAHlUACOD'iN4,JUCS Or DIBENAIMINE 

Properly admmistered physiological doses of 
Dibenamme exert only one discernible systemic 
action in the body, namely, blockade of excitatory 
adrenergic functions Inhibitory adrenergic func- 
tions are not blocked, indeed, they may be 
brought into sharp relief Dibenamme blockade is 
effective not only against epinephrme and circu- 
latmg sympathm but also, m somewhat larger 
doses, against adrenergic nerve stimulation The 
compound does not alter or destroy epinephrine 
or sympathm, as does 933F (34), and it does not 
prevent effector cells from responding to non- 
adrenergic stimulant drugs Therefore, by a 
process of exclusion, tlie action is thought to be a 
direct one on adrenergic receptor substance (35, 
40, 43, 53) Chohnergic meclianisms are not influ- 
enced, except indirectly by the elimination of 
adrenergic function in those organs which are 
dually innervated Dibenamme itself exhibits only 
slight antihistammic activity Ganglionic, neu- 
romyal and peripheral axonal transmission are 
apparently not affected by Dibenamme 

As so frequently is the case for autonomic 
drugs, the vanous functions of the cardiovascular 
system afford the best indices for observing and 
analyzmg the actions of Dibenamme When given 
slowly in full blocking doses, Dibenamme causes 
no significant alterations in basal heart rate, blood 
pressure, cardiac output or electrocardiogram 
of laboratory animals or resting norraotensive 
humans These facts suggest that rapid adjust- 
ment compensates for the loss of adrenergic tone 
However, when conditions of stress are imposed, 
the effects of Dibenamme blockade become 
apparent at once 

Reversal of epinephnne-uiduced blood pressure 
nse An unportant cardiovascular mdex of Diben- 
amme action is the response to epmephrme 
Figure 2 illustrates a typical experiment on the 
effect of epmephrme on the carotid blood pressure 
of an anesthetized cat before and after Diben- 
amme Dibenarmne converts the pressor into a 
depressor response because it blocks only the 
excitatory vasoconstrictor effect of epmephrme 
and thereby unmasks the concurrent inhibitory 
vasodilator action Dibenamme differs from cer- 
tam other adrenergic blockmg agents in that 


its action 13 uninfluenced by anesthesia and does 
not vary with the type of anesthetic employed 
The completeness of the Dibenamme blockade 
lb indicated by the fact that massive doses of 
epmephrme produce only pure vasodepression, as 
illustrated in figure 3 E\ en 10 milligrams per kilo- 
gram of epmephrme have been admimstered in- 
travenously with results comparable to those 
shown m the figure The fall m blood pressure 
lasts for many minutes, until the concentration of 
circulating epmephrme has fallen below the 



Figs 2 and 3 Effect of Diben xmine on the 
blood pressure response to intravenous epineph- 
rine Upper record of fig 2 before and lower 
record of fig 2 and fig 3 after 15 mgm /kgm Di- 
benamine Epmephrme (fig 2, 2 5 /igm /kgni , fig 
3, 1000 Mgm /kgm ) injected at arrows Cat anes 
thetized w ith pentobarbital Time in minutes, 
ordinate scale m mm Hg 

threshold value capable of causing x isodilatatioii 
Depressor responses have been obtained with 
pressures as low as 30 mm of Hg In the rabbit, 
Dibenamme blocks but does not reverse the 
pressor action of epinephime This species appar- 
ently lacks an adreneigic x^asodilator system (10) 
Wliereas the pressoi lesponse to epinephrine 
varies directly with dosage ox er a wide range, the 
depressor response is defimtelj^ limited m magni- 
tude and IS fully elicited by relatively small 
amounts of epmephrme Figure 4 plots the nse or 
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fall of blood pressure against the dose of epineph- 
rine An increase in dose of epmephriue beyond 5 
micrograms per kilogram causes no further fall in 
pressure, although the duration of the fall is pro- 
longed when tlie larger amount of epmephrme 
must be ehmmated Obviously the response of the 
adrenergic vasodil itor system is hnuted, but its 
actuation by low concentrations of epmephrme 
provides a rational explanation for the secondary, 
depressor phase of epmephrme action 
Neither Dibenamme, nor the ergot alkaloids 
nor the ‘adrenolytic’ drugs of the Fourneau series 
prexents the chronotropic and the positive ino- 
tropic effects of epmephrme on the heart (2, 23, 
40) Thus, after Debenamme epmephrme still 



elicited before and the h} potension {lower curve) 
elicited after the administration of Dibenamme 
Data averaged from 6 cats Ordinate, mm Hg 
blood pressure, abscissa, dose of epmephrme m 
Hgm/kgm 

ehclts an increase m sinus rate, stroke volume and 
cardiac output Apparently the action of epi- 
nephrme on the smo-auricular node and on the 
force of myocardial contraction is fundamentally 
different from that on vascular smooth muscle 
Effect on splanchnic nerve stimulation Diben- 
amine is not only a potent ‘adrenolytic’ but also a 
potent ‘sympatholytic’ drug Thus the compound 
blocks and reverses the excitatory responses not 
only to epmephrme but also to sympathetic nerve 
stimulation In figure 5 is illustrated the blood 
pressure response of a cat to electrical stimulation 
of the resected splanchnic nerve The mitial sharp 
component of rise in pressure, seen m the topmost 
tracmg (A), is the result of direct sympathetic 
stimulation of the splanchnic vascular bed The 
subsequent slower component of the rise is the 


result of the release of epmephrme and some 
sympathm into the systemic circulation, and is 
largely abolished by removal of the adrenal 
glands The middle tracmg (B) is that of the blood 
pressure response to splanchnic nerve stimulation 
in the same animal after Dibenamme Each of the 
tw'o components of the original pressor response 
IS reversed The initial rapid fall is rather small, 
which indicates that splanchnic vasodilatation is 
limited in the cat, as emphasized by Cannon and 
Rosenblueth (11) The second and slower com- 
ponent of the reversal represents the vasodilator 
response to endogenously released epmephrme 
The lowermost tracmg (C) illustrates the Diben- 
amme blockade of the response to splanclimc 
stimulation m the same animal after removal of 
the adrenal glands 

Effect on direct and reflex sympafho-adrenal dis- 
charge Splanclmic nerve stimulation causes only 
regional sympathetic nerve discharge General- 
ized sympatho adrenal discharge can be ehcited 
in various ways, one of which is shown in figure 6 
If an atropmized cat is mjected w ith a large dose 
of a choline ester havmg mcotmic properties, such 
as carbachol, a dipliasic blood pressure rise is 
elicited Atropme prevents the vasodilator and 
carchodecelerator responses to carbachol, so that 
the stunulatory effects of the ester on sympathetic 
gangha and on the adrenal medulla stand out m 
bold relief The upper curve in the left-hand 
portion (A) of figure 6 shows the two character- 
istic components of the sympatho-adrenal dis- 
charge caused by carbachol The lower tracmg 
represents the reversal of the response m the same 
animal, after Dibenamme The two curves are 
almost mirror unages of each other The nght-hand 
portion (B) of figure 6 depicts the same experi- 
ment m an adrenalectomized animal before and 
after Dibenamme Here the pressor response is 
caused only by sympathetic ganghomc discharge 
and it IS cliamctenstically brief m duration Its 
reversal by Dibenamme is evident The experi- 
ment clearly mdicates that Dibenamme can re- 
verse the pressor effect of generahzed direct dis- 
charge of the sympathetic nervous system, both 
in the presence and m the absence of the adrenal 
glands 

Another way to evoke widespread sympatho- 
adrenal discharge is by reflex means, for example, 
by anoxia, as shown m figure 7 Gradually de- 
vdopmg anoxia was produced by the use of a 
small rebreathmg bag and a soda-lime canister 
The upper tracmg illustrates the xasopressor 
effect m an anesthetized cat of two short periods 
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of anoxia The lower tracing depicts three pure mtas As shown by Nickerson and associates (40, 
vasodepressor responses to anoxia in the same 42, 45, 10), Dibenamine also manifests marked 
ammal, after the injection of Dibenamine It is vbility to prevent ventricular rhythms evoked by 



Fig 5 Blood pressure response to splanchnic nerve stimulvtion Cat under urethane anesthe 
sia The splanchnic nerves were resected bilaterally just above the diaphragm Electrodes on distal 
stumps of right splanchnic nerves Period of stimulation indicated by upward deflection signal line 
Variable frequency, square-wave electronic stimulator, 20 pulses/sec and pulse width 0 5 msec , cur 
rent employed was that necessary for maximal response in control animal Time in minutes, ordinate 
scale, mm Hg, A before and B after Dibenamine, C after Dibenamine and removal of adrenal glands 
Fig 6 Blood pressure response to the intravenous administration of carbachol in an atropinized 
cat under pentobarbital anesthesia A Upper record before and lower record after intravenous admin 
istration of 15 mgm/kgm Dibenamine Carbachol injected at the arrow , time in minutes, ordinate 
scale, mm Hg B Same procedures as in A, after bilateral adrenalectomy 

Fig 7 Blood pressure response to anoxia before {upper record) and after {lower record) Diben- 
amine Cat under pentobarbital anesthesia Periods of anoxia are indicated by upward deflections of 
signal line Time in minutes, ordinate scale, mm Hg 


thus obvious that Dibenamme also blocks the 
response to reflexly elicited sympathetic dis- 
charge 

Prevention of cyclopropane-epinephnne arrhyth- 


epinephrine in animals under cyclopropane anes- 
thesia The protection afforded by Dibenamine is 
almost absolute and is far greater than that pro- 
vided by isonipecame, atropine, bilateral vi- 
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known, the drug may provide a useful means for 
determmmg whether sympathetic nerves are at 
all concerned with accommodation Tlie pilo- 
motor response to sjmipathetic nerve stimulation 
IS abolished The erj^hremia and leukocytosis 
occurring during excitement and resulting from 
contraction of the spleen are prevented Although 
denervated adrenergic effector cells are exqui- 
sitely sensitive to epinephrine, they fail to resjiond 
to 100 or more times the effective dose, if Dibeii- 
amine is gn en beforehand Dibeiiamme niarkedlj' 
elevates the lethal dose of epmephnne (26, 10, 
49) This protective action may permit the par- 
enteral administration of sufhciently large 
amounts of the hormone to enable its fate and 
excretion to be studied with facihty, and thus to 


glands follow the penpheral neural pathwajs of 
the sympathetic system, sweating m man is 
usually considered to be a cholmergic and not an 
idrenergic function Nevertheless, certain sympa 
thomimetic amines ire known to induce sweating, 
the f ulure of epmephnne to do so is iisuallj ex- 
plained by the coexisting local vasoconstnction 
Quintitative meisurements of spontaneous pal 
m ir sw eating m man have been made by 
Hiimovici (20) who obaerx'cd that Dibemmine 
( uised ni irked inhibition In addition, sweating 
induced by' neo-synephnne was completely pre- 
vented by Dibemmine This mxestigator inter- 
prets theae ficts to indicate that adrenergic 
sweating is a physiological phenomenon, at least 
in certain cut ineoub areas In my ex ent, Diben- 
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Dogs were equilibrated to 30% cyclopropane 70% oxygen and the EGG recorded continuously with 
a thermo-wntmg oscillograph The standard test dose of epmephnne, lO/igm per kilogram, was then 
injected intravenously at a uniform rate during a period of 50 seconds Ten times this standard dose 
W'as also employed V F , ventricular fibrillation, V T , ventricular tachycardia Mean duration of 
arrhythmia is given in seconds db its standard eiror 


permit ex-tension of the accumulating evidence 
(6, 14, 50) that the pathway of inactivation of 
epmephnne is conjugation with sulfate and subse- 
quent renal excretion, rather than enzymatic 
oxidative destruction 

Most ot the properties thus far desenbed for 
Dibenamme pertain to smooth and cardiac 
muscle But both sympathin and epmephnne act 
on other than muscular systems in the body 
Therefore the influence of Dibenamme on these 
systems requires comment Unfortunately, the 
evidence for blockade of exocnne glandular secre- 
tions m animals is as yet incomplete In man, 
however, Dibenamme has been observed to in- 
hibit sweating This is a most important finding 
Despite the fact that the fibers mnervatmg sweat 


amine should prox e of v due for reexamining the 
complex and much disputed mechanisms of 
sw eating m man 

Inability to block inhibitory adrenergic systems 
A feature common to all adrenergic blocking 
drugs IS that, m general, they are unable to re- 
verse or prevent the inhibitory effects of adren- 
ergic nerve impulses or of epmephnne Although 
exceptions to this generahzation have been re 
ported, the obserx'ations are few' m number and 
leax'e much to be desired with regard to careful 
control and analysis The ex'idence that Diben- 
amine does not block or rex erse inhibitory sympa- 
thetic functions is as follows adrenergic viso- 
dilatation is particularly promment after Diben- 
amine, the pure vasodepression caused by Isuprel 
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(N-isopropyl iinlog of uor cpmeplirme which 
Licka the c\cit itorj component of \ iscuhr 
ictioii) IS not pre\cntcd, and smootli muscles 
which are rehxed by epinejihrme or sympxthetic 
stimulation are uninfluenced Figure 9 illustrites 
the m ibility of Dibeii imine to block the rel i\' 
ition induced by epinephrme in the non-pregu mt 
cat uterus in situ The two upper tracings show 
the visopressor and ^ isodepressor responses to 
epinephrme, before aid ifter idrenergic blocLade 
The two lower tr icings show that uterme rela\- 
ation occurs equally well, before aid ifter Diben 
amine In contrast to the cat uterus, the r ibbit 
uterus is contracted by epinephrme, in viio and 
in vitro This contriction is both prevented and 
reietsed by Dibenanune The intestine relaxes m 
response to epinephrine despite Dibenamine, and 



Fig 9 Respoxse of the blood pressube and 
the uterus (in situ) in a non pregnant cat ( 1) 
before and (B) after Dibenamine Downward 
deflections in lower tracings indicate uterine 
relaxation The arrows indicate intravenous 
injection of 2 5 pgm/kgm epinephrine Time in 
minutes, ordinate scale, mm Hg 

presumably the bronchial musculature does hke- 
wise It is thus established that only adrenergic 
excitatory systems are blocked by this class of 
drugs If and when agents are discovered which 
produce specific blockade of adrenergic inhibitory 
systems, some insight may be gained into the 
basic chfferences between excitatory and in- 
hibitory sympathetic receptor mechanisms 
Metabolic, respiratory and other systems It is 
well known tliat the metabohe effects of epmeph- 
riiie are not significantly influenced by adrenolytic 
drugs However, ergotamme and dihydro-ergot- 
inime are reported to block the epmephrine- 
iiiduced rise m blood sugar (52) Dibenamine, in 
contrast, does not prex ent this rise m blood sugar 
Nor are the respiraton effects of epinephrine 
iltcred For evimple, the chiracteristic but 


transient ‘epinephrme apiiei’, mediated through 
the c irotid chemoreceptor sy'stem, is not blocked 
by Dibeii imine in doses w Inch re idily rex erse the 
blood pressure response (fig 10) Also hyper- 
xeiitilatioii, evoked by large doses of epmephrine 
and probably central in origin, is not prevented by 
Dibenamine If sympathin and epinephrme exert 
a pliy’siological effect on ganghomc and neuro- 
muscular transmission, as has been ciamied (9, 
29, 30), it seems most unlikely that Dibenamme 
blocks their action at these loci, however, the 
problem deserves closer exanunation 
Effect on other sympathomimetic amines It is of 
both academic interest and practical miportance 



Fig 10 Effect of epinephrine on respiration 
(upper tracing) and blood pressure (lower tracing), 
before (A) and after (B) Dibenamine Dog, anes- 
thetized with pentobarbital sodium A At the 
arrow, epinephrme was injected intravenously, 
5 jugm/kgm , and elicited the typical blood pres 
sure response and transient apnea, the latter re- 
sulting from carotid chemoreceptor stimulation 
Between A and B, Dibenamine was administered, 
15 mgm/kgni , and 45 minutes were permitted to 
elapse B The same dose of epinephrme was 
injected at the arrow The pressor response was 
reversed but the transient respiratory arrest was 
unaffected 

to know whether other sympathomimetic amines 
are affected by Dibenamme as is epmephnne The 
theory of Gaddum and Kwiatkowski (17) and 
others proposes that ephedrme and perliaps other 
pressor ammes exert their sympathomunetic 
actions m the body by preventmg the oxidative 
destruction of epmephrme and sympathm If this 
were true, one w^ould expect their excitatory 
effects to be blocked by adrenergic blocking drugs 
Dibenamme reduces the pressor responses to 
all 25 sympathomimetic amines tested to date, 
but the responses ire not rexersed in ill cases 
Ammes winch haxe the 3,4-catechol nucleus and 
an aliphatic substitution on either the nitrogen or 
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the beta carbon ire readily blocked and reverbcd 
Compounds with a single hydroxyl group on tlic 
aromatic nucleus are reversed with difficulty, but 
some vasodepressor action can be demonstr itcd 
m most cases Finally, str right clnin sympitlio- 
mimetic amines, those with an unsubstituted 
aromatic ring, ind those w'lthout rn iliphitic 
substitution on either tlie nitrogen or the beta 
carbon can be reversed only under speci il 
conditions 

A fact of pr ictic il importance is th it tlic 
pressor effect of certain amines, such is unphct- 
amine and Tuamine, is only p irti illy blocked bj 
the usual doses of Diben imiiie By the use of such 
amines, it should be possible to ele\ ite when 
necessary the blood pressure in pitients gixen 
Dibenamme The pressor ictivity of mgiotonm 
is essentially unaffected b}' Dibcii inline (19, 38, 
56), i fict which confirms the spccificitj of the 
Dibenamme blocking iction 

Since Cinnon uid Rosenblueth (11, 12) uU 
vanced the hypothesis of two sjmpithiiis, the 
possibility tint sj'nip itlim E is m reiht}' nor- 
epinephrine has received ever-recurrent ittention, 
m more recent tunes particularly by Gaddum ind 
Goodwin (16) ind by Euler (15) If the theorj is 
correct, adrenolj4ic drugs should block but not 
reverse the pressor ictioii of nor cpinciihrmc, ind 
indeed this is the case However, such cndencc is 
merely contributory and not conclusne, and 
there are reasons not to accept the theory 

PH XKXUCOLOGICAL ACTIONS IN M \N 

The pharmacological actions of Diben imine m 
man (21, 22, 23) are essentially the s ime as those 
observed in laboratory animals, and may be 
summarized briefly The effects of a single injec- 
tion persist for 36 to 96 hours Resting blood 
pressure, heart rate and EGG in normotensive 
individuals are not significantly altered As has 
been shown by Haimovici and Medinets (21), 
Dibenamme lowers the blood pressure tow'ard 
normal m patients with early or moderately ad- 
vanced essential hypertension, but not m patients 
m the malignant phase of the disease As illus- 
trated m figure 11, a single infusion of Diben- 
amme m a subject with moderately advanced 
essential hypertension causes a significant reduc- 
tion in blood pressure, lasting many hours The 
reduction can be maintained if Dibenamme is 
administered at appropriate intervals, but the 
therapeutic significance of tins manometric suc- 
cess cannot be stated at present Significant alter- 


ation m bisil lieirt rate is not observ'ed Ortho 
stitic hypotension occurs m both normotensive 
mil h 3 '])ertcnsive individuals ind is clicitable for 
12 to 21 hours ifter the drug Posturil tachy- 
c irdia persists even longer In the figure, the 
vertical broken line it the fifth hour depicts the 
fall m blood pressure which occurred when the 
patient I'-suined the upright position from 
rccunibencv 

Diben inmie mere iscs pcripher.il blood flow and 
clev ites skin temiier iture, particul irly in p itients 
with neurogenic visculir spism of the extremi- 
ties Figure 12 ilhistritcs the marked rise m 
cutuieous temper iturc of the toes following a 
single infusion of Diben inmie in .i 35 j ear old 
piticnt with severe esseiitiil hypertension (22) 
In such idvinced c ises the systemic blood 
pressure iisii ilh does not f ill 

The prcssor rcsiionse to mtrivenous epineph 
rme in mm following Dibenaimne is greatly re- 
duced or reversed IS it Ism miinals However, the 
sinus tichycirdia, enhanced cardiic output, in 
creised rite of blood flow ind T-wave changes 
norm illy produced by cinnephnne are not 
blocked (22) The customary hemoclvnannc re 
spouses to the cold pressor, breath-holding and 
Flick tests ire either mirkedly dimmished, or 
ibolislied or reversed Neo sy nephrine injected 
intrivenously in man c uises a marked compensa- 
tory bridycirdia secondary to the elevition of 
blood pressure, by reducing or preventing the 
rise in blood pressure, Diben mmie abolishes the 
neo-syaiephrme brady^cardi i 

Arrhythmi is elicit ible m man by either cycle 
prop me or epinephrine are decreased or pre- 
vented Dibenamme in ippropriate doses lowers 
the incidence ind shortens the duration of omi- 
nous ventricular rhythms which occur m patients 
in the deeper pi ines of cyclopropane anesthesia 
After Diben imine, A-V nodal rhythm md occ i- 
sional vcntricuhr extrasystoles ordinarily com- 
prise the only abnormihties observed As was 
noted ill anim ils, lirger doses of Dibenamme are 
required to prevent carchac arrhythmias in m m 
than to block or reverse most excitatory responses 
to adreneigic stimulation 

IMiosis appears early and persists for the duri- 
tion of action of Dibenamme Nasal mucosal 
congestion is also common, it is probably caused 
by local vasodilatation from adrenergic blockade 
Spontaneous sw eat secretion is inhibited m some 
areas of the body^ The functions of the respira- 
tory, gastrointestinal, genitourmary and somitic 
neuromuscular sy'stems do not appear to be sig- 
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nificantlv modified Bodj tenipenture is un- 
altered and the blood picture is unchanged As 
jet, c ireful studies of the iction of Dibenainme 
on reii il hemodjoi iinics uid renal function have 
not been reported 

TOMcm 

The toxicity of Dibenainme is manifested m 
two different ways, by local tissue damage and by 
stimulation of the central nenmus system (21, 22, 
40) Although less irntitiiig thin the nitrogen 
mustards, Dibenamine can cause local tissue de- 


annne appears adequate and cumulative toxicity 
from repeated clmical doses has not been 
observed 

When Dibenamine is injected too rapidly by 
the mtravenous route, evidence of central exci- 
tation occurs m both animals and m in In some 
patients, confusion, emotional lability, restless- 
ness, nausea and vonutmg have been observed 
These side effects are transient A slow rate of 
infusion or prehmmary barbiturate sedation 
usually decreases or prevents these central mani- 
festations The central stimulant action of Diben- 




Fig 11 Effect op dibexamine on the blood pressure and pulse rate of a hypertensive subject 
The patient had moderateh advanced but benign essential hypertension Dibenamine 5 mgm/kgm w as 
infused intravenously during the interval shown by the black, rectangle Observe the extent and long 
duration of the fall in systolic and diastolic blood pressures, and the absence of significant effect on 
cardiac rate The vertical broken line at the 5th hour indicates the extent of fall of the blood pressure 
upon the patient’s assuming the upright position from recumbency ( After Haimovici and Medinets, 
1948 ) 

Fig 12 Effect OP dibexaviine on cutaneous temperature in man Temperature was measured by 
means of thermocouples on the right and left second toes, before, during and after the slow intravenous 
infusion of 5 mgm/kgm Dibenamine in a 35 year old male with severe essential hjpertension The pa- 
tient was resting without covers in a warm room Note the rise in skin temperature and the absence of 
significant changes in the blood pressure (After Hecht and Anderson, 1947 ) 


struction Parenteral administration m man is 
permissible only by the mtravenous route Para- 
venous injection must be avoided and certain 
precautions observed to prevent local plilebo- 
thronibosis Gastrointestinal irritation from oral 
admmistr ition of the drug occurs m some but not 
m all patients and may interfere w ith therapy by 
this route, indeed, the response to omi medication 
IS rather inconstant and unpredictable Diben- 
amme exhibits none of the hemotoxic properties 
so characteristic of the nitrogen mustards, prob- 
iblj because it possesses only v single jS-chloro- 
ethjl grouping The theripeutic ratio of Diben- 


amine is quite unrelated in time and in mechanism 
to the adrenergic blocking action Indeed, almost 
identical central effects are caused by the hy- 
drolysis product, N,N-chbenzjl-ethanolamme 
(40) , this alcohol exhibits no adrenergic blockmg 
activity 

A peculiar psychic feature of the central effect 
of Dibenamine deserves comment In some 
patients, there occurs a type of trinsient repeti- 
tiv'e temporal hallucination or reduplicative para- 
aninesia in which an event seems to have been 
already expenenced at the \ erj moment when it 
IS being expenenced With regard to the visual 
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component, this is the well-known phenomenon 
of dej&. vu Psychiatrists may find Dibenamine i 
valuable drug for investigating the nature and 
significance of this fascinating psychic reaction 

THERAPEUTIC POTENTIALITIES 

The therapeutic potentialities of Dibenamine 
reqmre bnef mention If a new drug is not to 
remain merely an mterestmg curiosity or a useful 
laboratory tool, it must have clinical potentiali- 
ties commensurate with its pharmacod 3 mamic 
properties On the basis of its pharmacological 
actions, Dibenamine and its congeners should be 
of value in conditions in wdiich partial or complete 
blockade of excitatory adrenergic functions is 
indicated for diagnostic purposes or for syinjito- 
matic or specific therapy These conditions, to 
mention only the more obvious, would include 
penpheral vascular diseases, such as thrombo- 
phlebitis, acute artenal occlusion, frostbite, 
causalgia, Raynaud’s disease, organic visculir 
insufficiency with components of functional 
spasm, etc , and certain phases of hypertensixc 
disease, particularly refractory headache and 
hypertensive crises such as acute encephalopathy 
and retmopatliy In addition, Dibenamine may 
prove useful in the diagnosis of pheochroinocy- 
tom i and in ameliorating sjTnptoras of the issoci- 
ated hypertensive enses, and it may afford pro- 
tection agamst serious ventncular rhythms 
occurnng during general anesthesia, especially 
with cyclopropane The drug may also prove 
serviceable in the selection of those patients with 
hypertension or other syndromes, most likely to 
experience a salutary response to generalized or 
regional sympathectomy, and as a test for the 
completeness of sympathetic neurectomy Indeed, 
clinical results to date, although still hnnted, 
suggest that Dibenamine may be of value for a 
number of the purposes mentioned 

It is obvious that, m general, the field of useful- 
ness of the drug overlaps that of tetraethylam- 
monium bromide, Priscol, paravertebral local 
anesthetic block and surgical resection Conceiv- 


able idviiitages of Dibeii.imine over other 
methods of interrupting sympathetic efferent 
pathways include its specificity of action, its 
prolonged effect, its blockade of all vascular beds 
simultaneously, tlie ivoid mcc of sensitization to 
epinephrine ind sympathin, the reversible nature 
of its action, and the lack of effect on sympathetic 
vasodilator and inhibitory functions 

For the present, the intravenous administration 
of Dibenamine is i procedure restneted to hos- 
pit ilized p itieiits The drug is being investigated 
m i number of university hospitals and clinics, 
and one may inticipate tint the results of these 
stiuhes will determine the x due and limitations of 
Diben imine and define ite its status in compan- 
son with other therapeutic igents and procedures 

SUMUXRX 

In sunmiary, it may be stated that a new senes 
of potent, specific ind long-acting adrenergic 
blocking agents Jias been developed which has 
academic and heunstic value for investigating the 
phjsiologj' of the sjunpathetic nerxous system, 
and which proxudes a fresh approach for such 
investigations In addition, the most carefully 
studiecl member of the group has been emplojed 
clmically with encoungmg preliminaiy results in 
a variety of diseases ind syndromes m which 
therapeutic penpheral blockade of the excitatory 
adrenergic system is mdicated 

The discovery of the Dibenamine senes has 
raised many questions w'hich are as yet un- 
ansxx ered Pharmacologists are the first to recog- 
nize that the use of a new drug as a physiological 
tool fiequently raises more problems than it 
solves Wliatex'^er else the discoxmry of this group 
of drugs may accomplish, it has renewed the 
interest m the field of adrenergic blockade Ex- 
perimental and clinical applications of Diben- 
imme and its congeners m ly reasonably be ex- 
pected to yield new and valuable information on 
the normal and pathologic il physiology of the 
sympathetic nervous sj'stem 
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NUTRITIONAL SIGNIFICANCE OF THE INTESTINAL FLORA 

C A LLVLIIJCM 

Department of Biochemietnj, UnnersUij of Wtsconain 


Ten yeais ago consideiable skepticism w is 
encounteied when attempts weie made to explain 
vaiiations in the nutiitional lequirements of 
diffei ent species of animals on the b isis of intesti- 
nal synthesis of vitamins Tod ly there is i 
tendency to use this explan ition for manj of the 
results that aie not readily undei stood in nutri- 
tion studies Since new ipproaches to i pioblem 
are often over -emphasized after the original re- 
sistance has been over come, I should like to dis- 
cuss in an impartial manner the nutrition il 
significance of the intestinal niicroflor i m light of 
our present know ledge 

The teim ‘nutiitional significance’ is used for a 
specific purpose because the organisms may be 
responsible foi both synthesis md destiuction of 
nutiients, for pioduction ind iiiactu ition of toxic 
agents, as w'ell as for alterations in the digestive 
mechanisms 

The term ‘intestinal flora’ is not so satisf ictorj 
since it suggests that all the oiganisiiis present 
can be identified and meisured qu uititatively 
Unfortunately, such a tabulation is impossible 
and pi eliniinai y studies indicate that much more 
w 01 k IS needed befoi e the entii e population can be 
accounted for Fuitheinioie, little ittention has 
been given to the variations encounteied m 
different parts of the intestinal tract 

We must admit from the beginning that one of 
the impoi tant appi oaches to the pi oblem involves 
the use of geim-fiee inimals and animals m which 
specific flora are established Studies m this field 
have been leview^ed by Glunstedt (1) and by 
Reynieis (2) It appears that this w'oik will be 
expanded in the near future, but in the meantime 
we will have to rely largely upon the indnect 
approach Actually, this phase of the problem 
may have greater practical application because 
all humans and most animals must live in the 
presence of a multiple flora If we are to make use 
of the bacterial activity w'e are dependent upon 
those organisms already established in the tract, 
although eventually it may be possible to modify 
the flora to the advantage of the host 

Time does not permit an historical resume, but 
it IS interesting to note a few of the significant 
early contnbutions Probably the first to obseive 


the import nice of intestin d li icteria m nutrition 
fiom the modern \iew point were Osborne and 
AIcndcl (3) 111 1911 Then paper has become a 
classic, not bee uise of the specific subject studied, 
the compirative nutntixe xalue of \arious pro- 
teins, but because it introduced the use of the rat 
m nutritional problems ind ga\e further evidence 
for the existence of iccessory food substances 
Thoi found th it r its which had been maintained 
for long iieriods of time on isolated food stuffs 
became koprophogists e3peciall> w hen deficiency 
symptoms developed In nearly every case the 
occasional addition of a small amount of feces 
from i norm illy fed rat stopped the decline m 
weight of the deficient animals Cooper (4) and 
Portiei and Random (5) detected vitamin B m 
the feces of chickens and rabbits by feeding the 
feces to polyneuritic pigeons 

Further interest in this problem de\ eloped 
during 1923-25 when sexeral workers (6, 7, 8) 
attempted to improve the biological assays for 
vit imin B Steenbock, Sell uid Nelson (G) ob 
serced that rats giown on raised screens required 
at least twice the amount of i supplement to 
prex ent x it imin B deficiency as those having their 
feces ilw lys ix iilable Heller cto/ (S) and Salmon 
(9) emphasized that it was exen moie important 
to pi ex ent the consumption of feces xx hen the rats 
xxeie gixnn a loughage oi ceitain natmal foods 
Shoitlyaftei these studies Fiedeiicia (10),Eoscoe 
(11) and Kon ind Watchhoin (12) described a 
phenomenon wheieby lats which had been 
depleted on a B complex deficient diet spontane- 
ously lesumed gioxxth and normal appearance 
XX ithout the administi ation of xatimiin contaming 
supplements These spontaneous recoveries were 
obtained m lats fed rations containing a large 
amount of uncooked stuch and xxeie accom- 
panied by the production of bulky gas occluded 
xvhite feces Fiedeiicia called this phenomenon 
refection from the Latin leficeie, to restore Al- 
though some workers hax^e failed to produce 
refection, many xx^keis haxe now described the 
condition (reviewed by Kelly md Parsons, lo) 
and the original interpretation remains un 
changed 

Hoxx the refected rats obtain the vitamins of 
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bicterial origin, whethci thiough viciiious piac- 
tice of copioplngy 01 by duect vbsoiption fiom 
the tract suppobedly m the legion of the cecum, 
has not been cleirly detei mined In lummants 
where s3mthesis of most of the B utamms lias 
been demonsti ited there can be no question le- 
garding the diiect use of the antimms, but in 
these animals the rumen contents p iss into legu- 
lar digestne channels IMiich effoit his gone into 
attempts to pi event copiophagy m lats but 
complete elimiiiition Ins raiely been obtained 
We (14) have lecently developed a so called tube 
cage which effectiaely pi events the consumption 
of feces, but it has not been used in cases of 
refection 

Guerrant and Dutchei (15) lepoited that only 
the feces from de\tim-fed lats had any beneficial 
effect when fed to deficient animals, that the cecal 
contents weie more active than the mateiial fiom 
the rest of the tiact and that yeast cells weie 
probably responsible foi the synthesis of the 
aatamiiis Iiloigan, Cook and Davison (16) found 
that lactose faaois pioduction of iiboflavin and 
pyiidovine and tint coin staich favors the pio- 
ductioii of the filtrate factor (piobably panto- 
thenic acid) 

Lanioreau and Schumackei (17), working with 
clucks, found twace as much iiboflann in the 
excreta as m the feed if no pi ecautions w ei e taken 
m collecting the feces How ever , if the feces weie 
placed dnectly m alcohol no more riboflavin 
occuiied m the excreta than could be accounted 
foi by the feed Actually there was a 100 pei cent 
increase m the iiboflavm content of the feces 
when held at loom temperature foi seveial dajs 
These results, togethei with the fact that the 
young chick readily develops a vitamin K de 
ficiency w hile rats can rely upon intestinal synthe- 
sis of vitamin K, led to the idea that vitamin 
production m the tract of chicks is very limited 
How ever, this may not be ti ue in the case of all 
the essential factors 

Let us now turn to experiments conducted with 
nioi e lughly purified 1 ations The composition of a 
tjqiical ration now widely used is given m table 1 
Weanlmg rats placed on this diet will giow’ 25-30 
grams per week ovei a six-week peiiod Actually 
fix'e of the 10 B xntamms listed can be omitted 
without affecting the rate of giowth Of these five 
xatamms, fom ceitauily must be produced 
thiough some synthetic mechanism because the 
total amount m the 1 at increases with the grow th 
of the animal The best evidence for mtestmal 
synthesis is available in the case of folic acid and 
biotin If fohc acid is omitted from the ration and 


0 5 to 2 pel cent of succmylsulfatluazole 01 
plithalylsulfathiazole is added, pool grmvth and 
granulocytopenia develop (IS) Results tabulated 
m table 2 show that the amount of fohc acid m the 
livei (19) and in the cecal contents (20) decreases 
wdien the di ug is fed Some of the fohc acid must 
be absorbed dnectly fiom the cecum, since rats 
kept m tube cages show approximately the same 
amount of fohc acid in the liver as those kept m 
ordinary cages How'evei , rats kept on a synthetic 
lation w’lth the five B vitanuns show a greater 
giowth 1 espouse to both fohc acid and biotin 

Table 1 A typical purified ration 


gm mgm 

Sucrose 73 Thiamine 0 2 

Casein IS Riboflavin 0 3 

Corn oil 5 Pyridoxine 0 25 

Salts IV 4 Ca pantothen- 
ate 2 0 

Vitamins A, D, E and Choline chlor- 

and K supplied as ide 100 0 

hahver oil fortified Niacin 5 0 

witha-tocopheral and Inositol 10 0 

2 methyl naphtho Biotin 0 01 

quinone Fohc acid 0 02 

p Aminobenzoio 
acid 25 0 


Table 2 Effect of phthxlylsulfxthi azole 
ON the folic acid content of liver 

AND CECUM OF RATS 


1 

1 

sucaosE , 

BASAL , 

sucaosE 
BASAL -f 2% 
DaUG 

Average grow th/week for 4 
wks 

31 

12 

Fohc acid content of liver, 7/ 
gm 

0 7 

0 3 

Fohc acid content of cecal 
contents after 2 wks , 7/ 
gm 

1 

1 

1 

0 So 

0 03 


when the lats are kept m a tube cage than w'hen 
kept in the ordinal y cage A definite modification 
in the composition of the flora in the cecum can be 
demonsti ated during these changes (21) The 
drug depresses both the coliform and lactobacillus 
gioups The coliform group is changed most 
rapidly but show s a tendency tow ard 1 e establish- 
ment The lactobacillus gioup is altered more 
slowly but the change is more permanent 
The mouse and the dog are similar to the lat in 
that no fohc acid is needed preformed in the diet 
However, the cluck and the monkey require 
definite amounts although the type of carbo- 
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hydiate and the level of fat may influence the 
total amount needed by the chick (22) Succinyl- 
sulfathiazole does not pioduce i moie seveie folic 
acid deficiency in the monkey, but it may inciease 
the 1 equirement foi the chick (23) 

Veiysimilai lesultsaie available foi biotin The 
addition of succmylsulfathiazole piecipitates a 
biotin deficiency in the i at and Wiight and Welch 
(24) have leported a deciease in the hvei biotm 
fiom 0 7 to less than 0 3 7 /giam of fresh tissue as 
the deficiency develops Wliile giovsiug chicks 
must receive a definite supply of pieformed biotin 
in the ration, laying hens can obtain appieciable 
quantities through intestinal synthesis when the 
basal lation contains dextiin Data in table 3 
obtained by Couch et al (25) show that the biotm 
content of eggs, fiom hens receiving de\ti in as the 


Table 3 Biotin content of eggs from hens 

FED DIFFERENT CARBOHYDRATES 


BATION 

0 KXS 

3 WES 

8 WES 


ylgram fresh material 

Sucrose 




Yolk 

0 5 

0 05 

0 01 

White 

0 1 

0 00 

0 00 

Dextrin 




Yolk 

0 5 

0 35 

0 15 

White 

0 1 

0 02 

0 004 

Practical 




Yolk 

0 5 

0 50 

0 5 

White 

0 1 

0 10 

0 1 

Sucrose 4- biotm 




Yolk 

0 5 

0 60 

0 5 

White 

0 1 

0 11 

0 11 


caibohydiate, is much liighei than that of eggs 
fiom hens on suciose lations The values do not 
equal those obtamed foi eggs fiom hens on piac- 
tical rations but the level is high enough to allow 
good hatchabihty The eggs fiom the hens on the 
suciose lation fail to hatch aftei tw'o weeks while 
eggs fiom hens receiving the dextiin ration con- 
tinue to hatch ovei a peiiod of eight months 
Johansson, Shapno and Sailes (26) found that the 
feces fiom the hens on the suciose lation weie 
neaily devoid of cohfoim oiganisms and that 
yeast laigely leplaced the cohform floia Feces 
fiom the hens leceivmg dextiin contained 10 
tmies the numbei of cohfoims found in the feces 
fiom hens recemng suciose plus biotm Saima, 
Snell and Elvehjem (27) have piesented definite 
evidence foi an inci eased s 3 mthesis and utiliza- 
tion of vitamin Be w hen dexti m is used in place of 
suciose in puiified lations 


Cunha c( al (28) found no beneficial effect on 
external appeal ante, giowth 01 efficiency of feed 
utilization m pigs duiing a se\en-week period 
w’hen eithei folic acid 01 pai a- iminobenzoic acid 
was idded alone 01 in combination with inositol 
and biotm to the b is il latioii containing the first 
SIX B 1 itamins listed in table 1 However, Lindley 
and Cunh i (29) found the pig did need biotm or 
inositol when phtlial^lsulfathi izole was included 
at a level of 0 5 pei cent in the ration The 
addition of inositol alone alleviated to a large 
extent the symptoms prevented by biotm, which 
indicates that inositol may stimulate the synthe- 
sis of this vitamin Woolley (30) has presented the 
best evidence foi the bacterial synthesis of m- 
ositol Organisms, cultivated from the mtestmal 
tract of mice which had exlubited a spontaneous 
cure of inositol deficiency, synthesized this vita- 
min to a much greater extent than did organisms 
isolated from the tiact of deficient mice The 
oiganism was shown to be a giam-negative one 
but not the most prominent gram-negative organ- 
ism 111 the tract, namely E coh, because it does 
not form inositol Spitzer and Phillips (31) have 
reported that rats fed certam soybean oil meal 
lations develop a characteristic alopecia which 
responds to either inositol or biotm Furthermore, 
cystine or methionine were eflective and they 
suggest alterations m the mtestmal flora as one of 
the possible mechanisms involved m these reh- 
tionslups 

Tlieie IS ample evidence for the synthesis of 
nncm m the lat On a tyincal synthetic lation 
without idded niacin the excretion may be 100 
tunes the intake (32) This undoubtedlj’’ explains 
the difficulty encouiiteied b> eaily workers m 
pioducing i pelhgia-like sjmdiome m the rat 
How ever, i condition w Inch w ill 1 espond to niacin 
can be produced m tips animal bj using a latioii 
low m tryptophane and high m certain other 
ammo acids (33), especially thieonme and phenyl- 
alanine A few typical results are given m table 4 
It appe us that 1 5 nigni of niacin has the same 
effect as 50 mgm of tiyptophane, if the basal 
ration contains 100 mgm of tiyptophane 

It IS cleaily established that tiyptophane can 
be converted into niacin m the animal body, but 
whethei this lehtionship is dependent upon in- 
testinal synthesis has not been clearly established 
One possible explanation is that when ample 
quantities of macm aie synthesized by the bac- 
teria, pai t of the tiyptophane does not need to be 
converted to macm ind is, theiefoie, conseiv'ed 
for use as an ammo icid On the other hand, a 
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high lutAe of niacin niiy iltei the floia, so that 
less tiyiitophine is destiojed by the miciofloia 
In irguraent against the action of the bacteria 
la that the lelative lequuement of these nutrients 
IS not influenced by sulfa drugs This fict may 
not be too significant because we knoi\ that the 
feeding of these diugs does not completely elimi- 
nate any gioup of oiganisms and, fuitheimore, 
theae drugs may altei the quantit 5 '’ of organisms 
involved m the production of folic acid and biotm, 
but not those mvolved m the production or de- 
struction of niacm We may also mention that 
niacm is synthesized in the egg during incubation 
when no bacteria aie present (34) 

The best evidence m favor of bacterial activity 
is the fact that dextrin, high fat (35) and a low' 
intake of certam free ammo acids favor the pro- 
duction of niacm Very recently Henderson and 
Hankes (unpublished data) haxe observed an 
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actual increase in the nicotinic acid content of the 
feces from rats fed extra thieonine, m spite of the 
fact that these rats suffei fiom a niacm or trypto- 
phane deficiency This change may be due to the 
1 educed amount of feces, but the floia may be 
alteied so that more niacm is tied up by the organ- 
isms m the lower pait of the tract makmg less 
available for absoiption Teply et al (20) found 
the largest amount of niaein per gram of cecal 
contents of rats fed a dextrm diet The mclusion 
of 2 per cent phthalysulfathiazole caused a 
marked decrease in the niacm on a pei giam basis, 
but the ceca mcreased in size so that there was 
pr icticaliy no change in the total amount present 
It IS mterestmg to point out in relation to these 
studies that Gall, Fenton and Cow gill (38), work- 
ing with two strains of iiuce differing in tlieii 
nbofiavin and pantothenic acid requirements, 
found that the mice with the lower requirement 


had a highei amount of cecal contents and bac- 
terial count per cecum No great variation in the 
composition of the flora was found although a 
gram-negative anaeiobe rod occuired moie 
fiequently in the mice with the lower require- 
ment Excess fohc acid m the diet mcreased the 
micm synthesis and tins efi'ect was ehmmated by 
the sulfa ding Woik with dogs (36) has shown 
that fohc acid impioves the lesponse of these 
animals to standard doses of niacm 
Rosen, Huff and Perlzweig (37) found the 
omission of pyiidoxine from the rats resulted m a 
progressive decrease m the urmary excretion of 
niacm derivatives aftei doses of tryptophane 
This defect was not restored to normal even after 
two weeks of vitamm Be supplementation, and 
they suggested that delayed changes in the bac- 
teiial flora may account for this effect However, 
they countered this suggestion with the fact that 
formation of these derivatives responds very 
rapidly to parenteial injection of tiyptophane 
Seveial years ago du Vigneaud and cowoikers 
(39) pointed out that an occasional ammal showed 
some grow'th on a diet containing homocystme 
With no added cystme and suggested that this 
response might be due to i election Later these 
workers (40) reported small but sigmficant 
amounts of labile methyl gioups synthesized m 
the rat and suggested that mtestmal bacteria 
were mvolved Thus we can find evidence for 
mtestmal synthesis of piactically all the B vita- 
mins listed m table 1 but the degree of synthesis 
and utibzation of the factois produced need much 
moie study The newer results are in agi cement 
with the early data, namely that more synthesis 
usually occms on a dextim diet Tins appears to 
hold foi maem, vitamm Be, biotm, fohc acid and 
possibly unknown factois, although I doubt that 
we can make a geneial conclusion Coates et al 
(41) clearly established the pi oduction of riboflavin 
during refection and that moie riboflavm may be 
produced than thiamine Mannenng el al (42) 
found a laige production and utilization of ribo- 
flavnn in rats fed a ration high in lactose, but the 
growth was not as gieat as on suciose rations 
Baumami and Clajdon (unpublished data) Iiave 
obtained mterestmg lesults m this connection 
duimg then study on the effect of different carbo- 
hj drates on the incidence of hv er tumors m rats 
given azo dyes iMoie iiboflavnn was found m the 
liver, feces and urine from lats receiving lactose 
than those given sucrose With devtrm diets, the 
hvei and feces contained a liigher amount tliau 
with sucrose diets, but tlie urine w as significantly 
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lowei Thus dextiin may actually allow the m- 
ciease in giowth of oigamsms which pi event the 
utilization of iiboflavin by the animal 

Gall, Illmgwoith, Cowgill and Fenton (43) 
found mteiestmg diffeiences between cocci found 
m ceca of mice fed diffeient caibohychates The 
coccus chaiacteiistic of the floia found m mice 
fed dextim diets giew well on synthetic bioth 
lacking folic acid and hbeiated laige amounts of 
tins vitamin into the enviionment On the othei 
hand, the coccus found m the animals leceiving 
dextiose diets showed little oi no giow'th in the 
folic acid-deficient bioth and hbeiated little if 
any of the vitamin 

High fat lations aie known to deciease the 
production of iiboflavm, but m the piesence of in 
adequate dietaiy souice of this \itamm dilTei- 
ences m the i ate of gi owth of i ats can be obsei ved 
when diffeient fats aie used m lactose and suciose 
lations Diffeiences betw'een coin oil and buttci 
fat (44) miy be explained on the bisis of an 
additional fictoi m buttei fat which is limiting m 
these lations oi on the basis that coin oil inhibits 
01 stimulates the giowth of ceitain oiginisms 
which pioduce oi destioy addition il fittois 
Nath (unpublished data) has cleaily demon- 
strated a laige deciease m the cec il cohfoi m count 
when 28 pei cent of fat is used in place of 10 pei 
cent fat Thus, if the anim il depends upon the 
cohfoi m oigamsms foi a supply of ceitam limiting 
factois, it IS not suipiising to find deficiencies on 
high fat lations which aie not obsei ved on low f it 
1 ations So fai w'e have been unable to sliow con- 
sistently any diffeiences in the floia m tlie lats 
given 28 pei cent buttei fat and 28 pei cent com 
oil How evei , the vai lation may occui in the types 
w’hich aie counted w'lth difficulty Eaily m the 
use of mici obiological assays foi vitamins it w'as 
obsei ved that fatty acids maikedly iffected the 
giowth of lactic acid bacteiia Wilhams and 
Fiegei (45) found that oleic acid can eliminate the 
lequuement of L casei foi biotm Williams, 
Bioquist and Snell (46) found oleic acid essential 
foi ceitam cultuies of lactic acid bacteiia even m 
the piesence of biotm, but foi a stiaiii of L 
hulgancus oleic acid w'as found to be so toxic that 
its giow'th-piomoting action can only be obsei ved 
w’lthm a veiy nariow lange of concentiation 
These few examples can i eadily explain why fats 
may have a piofound effect on the intestinal floia 

In guinea pigs. Booth (unpublished data) has 
lecently showm that theie is little advantage of 
dextrin ovei suciose m the synthetic i ations he 
has used (table 5) Howevei , the addition of gum 
aiabic 01 othei pentosan-iichmateiialspioducesa 


significant impiovement in the growth and ap- 
peal aiice of these animals The effect may be 
lel ited to an inci eased synthesis of certain factors 
01 it m ly tend to decrease the numbei of un- 
fa voi able oiginisms Since liver ind other foods 
high in unknown factois flo not pioduce a bene- 
ficial effect, the lattei explanation may be a pos- 
sibility Hale, Dune in and Hoffman (47) have 
lecently shown that lodophile miciooiganisms in 
the lumeii play an impoitant idle in digestion 
ind, fin thei 11101 e, function in the synthesis of 
f itty acids when ilfalfa hay oi beet pulp rations 
lie fed Both of these materi ils have been found 
bencficiil in the guinea pig Reyniers (2) has 
picsented evidence tint germ-fiee guinea pigs 
fail to utilize eithei puiified oi ciude i itions 
although they eit leidily and he suggests that 


Tmnn 5 Growth oi guivlv pigs os purified 
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1 

4 0 
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C 

0 

6 6 
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27 

0 

7 1 


Vll results calculated after G weeks Vninials 
on rations 3 and 4 failed after six w eeks 


digestion miy be iinpuicd in the ibsence of the 
miciooig inisms 

Although Silmon (9) emphasized that the con- 
sumption of feces was moie impoitant when 
nituial foods weie fed, theie is evidence tint the 
lequnement foi unknown factois miy be gieatei 
w'hen natui il food mixtuies aie used If we letuiii 
to tible I, we find that lats glow 25-30 gi inis pei 
w'eek on this sjnithetic i ation, and the rate c in be 
mci eased 6-8 giams pei w'eek by supplementing 
the 1 ation with hvei pi epai ations Moie unifoiin 
diffeiences aie obtained if a coin-soybean i itioii 
IS used in place of the synthetic mixtuie (48) The 
lesults aie even moie stiikmg when chicks ue 
used (49), and a few" typical lesults aie given in 
table 6 Bait of the cliff eience between the two 
chets may be due to the piesence of casein, since 
Caiy and cowoikeis (50) have shown that casein 



June 194 s 


FEDERATION JOINT SESSION 


415 


cirnesan \cIditionalgio\\th factor foi lats How- 
ever, our cluck rations contain 7 5 per cent casein 
and asigiuficantgrowth lesponse to hvei fi actions 
IS still obt lined Evidence foi the bacteinl syn- 
thesis of tins fictoi has been obt lined by Rubm, 
Bud lud Rotlicliild (51) who find i factoi piesent 
in the feces of hens 

IVlien a greater vaiiety of processed foods is 
used foi rats a growdh retardation is obtained 
which IS countei acted only upon the addition of 
both extra amounts of B vitamms and casein or 
methionine (table 7) Since these origmal rations 
contain sufficient B vitamins to meet the ordmary 
requirements of the lat, tlus effect may also be 
dependent upon changes m the micro flora The 
1 elation of vitamms and amino acids is not sur- 
prising smce we are finding more and more evi- 


T vBLB 6 Growth response in chicks fed cobn- 
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deuce foi interrelationships between these sub- 
stances m metabohsms We need only mention 
the relation of biotm to aspai tic acid (52), trypto- 
phane to macin and vitamm Be, and the recent 
woik of ludder and Dewey (53) that seiine can 
act as an antagomst to the giowth inhibition 
produced in the sihated piotozoa by nine essential 
ammo acids In this connection I might mention 
that the action of ceitam vatamin antagonists 
may be produced through their effect on intestinal 
bacteria as w'ell as on the animal tissues For 
example Baneijee and Elvehjem (54) found the 
unfavTOable effect of glucoascoibic acid in rats 
was counteracted by liver extract rather than 
ascoibic acid 

The effect of the lev el of B vat imms m the diet 
oil 111 mimal’s lequnement foi other factors is 
best exemplified in recent work with dogs Dogs 
grow and develop remarkably well on sjmthetic 
diets containing the fust six B vatamms How- 


evei, if niacin is omitted and no folic acid is 
supplied, a condition is finally obtamed which re- 
sponds to the same hvei fi actions which aie active 
m the chick Anothei interesting condition is 
obtamed if dogs aie mamtamed on the synthetic 
diet without folic acid and with no added fat The 
animals show a lapid dechne m weight and they 
can only be saved by givang folic acid plus butter 
fat Eithei one alone is not effective and fohc acid 
plus corn oil does not woik However, fohc acid 
plus a mixtme of adenine, thymme and uracil is 
active The kind of fatty acid present may be 
important along with fohc acid in the synthesis 
of pmmes 

So far no mention has been made of the ability 
of different species of bacteria to synthesize vita- 
mins and amino acids, the degree of synthesis or 
the distiibution of the compounds formed be- 
tween the cells and the surioimdmg medium 
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112 
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192 
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Results available up to 1945 hav'-e been leviewed 
by Peterson and Peterson (55) The importance of 
secietion of vitamms into the medium was empha- 
sized by Thompson (56) who showed that the 
libeiation of biotm by Proteus vulgaris parallels 
the grow th or may ev^en precede growth Mtchell 
and Isbell (57) hav'-e concluded that inositol, 
nicotinic acid, riboflavm and thiamine are found 
to a consideiable extent watiun the cells and 
appear m the suriounding medium to a small 
extent, that pantothenic acid and fohc acid diffuse 
to a somewhat larger extent and that biotm and 
pyridoxme apparently move freely fiom the cells 
into the medium The opposite leaction is cer- 
tainly a factor in nutation since Ness, Price 
and Paisons (5S) have found that the adminis- 
tration of flesh j^east to human subjects reduces 
the absorption of thianune by the body The 
avidity with which microorganisms take up vita- 
mins appaiently depends upon whether the vita- 
nim in question is an essential nutrient or can be 
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pioduced by the cells themselves Chang and 
Peterson (unpublished data) have shown that 
Saccharomyces cerevmae will take up veiy large 
quantities of biotm when it is added to the 
medium (200 times that on a low biotin medium), 
while Torula tdilis which can make its own biotm 
takes up veiy little Fuithei, Krueger and Peter- 
son (59) have shown that Lactobacillus pentosus 
124-2, winch needs biotm, takes up very large 
quantities from the culture medium In the diges- 
tive tract, therefore, we are dealing with vari- 
ations m the synthetic ability of different organ- 
isms, with variations in the liberation of the 
vitamins from the cell and variations in the 
hoardmg abihty of neighboring cells 
Time does not pernut a discussion of the sig- 
nificance of all these interrelationships in human 
Tiutntion Perhaps it is only necessary to mention 
K' recent w'ork of Denko et al (GO), which mdi- 
o that intestinal bactena can synthesize 
large quantities of certam B vitamins when 
healthy young adults are mamtamed on a re- 
stricted intake of these vitamins The absorption 
from the tract may be the linutmg factor, since 
the urinary excretion decreased during reduced 
intake in all cases except biotm and pantothenic 
acid, w'hile the fecal excretion showed little 
change If we disregard for a moment the compli- 
cating factor of absorption figures show ing tot il 
excretion in human subjects, daily requirement 
and synthetic ability of different organisms can be 
tabulated for several B vitamins Such figures are 
given m table S It is evident that there is a rough 
correlation between the synthetic ability of the 
bacteria and the total excretion for some of the 
vitamins However, w’e must not place too much 
emphasis on this correlation because the organ- 
isms showmg highest synthetic abihty may not 
flourish in the tract The fact that under optimum 
conchtions a significant fraction of the total re- 
quirement of a knowm vitamm may originate from 
the intestinal flora is not nearly as important m 
human nutrition as the possibility that under 


disturbed conditions the supply of an unknown 
factor which is normally produced by the flora is 
reduced to a point where a conditioned deficiency 
develops This is the area of nutrition which needs 
greatest attention ind w'hich will yield the most 
valuable results m the next few years 
In summary, I doubt that anyone can question 
the importance of intestinal flora m nutntion In 
fact, it is surprising that so little attention has 
been given to this subject during the evolution of 
our know ledge Cert imly the quantitative require- 
ment of many of the vit imins, some of the ammo 
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icids and jierhaps some of the fatty acids are 
directly dependent upon the intestinal bactena, 
and indirectly the niicroflora is probably related 
to the requirement of practic illy all nutnents It 
lb unnecessiry to empluaize that the data which 
I h ive summarized ire far from complete and that 
much more work is needed However, the proper 
interpretation of the results winch are now avail- 
able and the iddition il studies carried on in the 
future will not only be valuable m nutntion but 
wall be useful m understandmg the fundamental 
metabolism of all living cells 
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RENAL EXCRETION OF ACID 

ROBERT F PITTS 
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la the metabolism of piotems incl lipids, oigaii- 
ically bound phosphoius, sulfur and chloiine are 
liberated as strong acid This acid is immediately 
neutialized by base deiived fiom the several 
body buffeis Weie the acid excreted m combina- 
tion with fixed base, body reserves would be 
lapidly exhausted, foi the total stoie of available 
alkali IS approximately one mol To avoid deple- 
tion of these limited leseives, the kidneys excrete 
acid, in part in fiee titratable foim incl in part 
combined with ammonia 
Under ordinary cncumstances the pi eduction 
of fixed acid exceeds the intake of available b ise 
by 50 to 100 milliequivalents pei day Howexci 
following the ingestion of alkali, the net acid toad 
may decrease to zeio, while in severe ketosis it 
may increase to as much as 750 milliequivalents 
in 24 horns Wlien lenal function is noi m il, v iri- 
ations m acid load ate nicely compensited by 
vaiiations in titratable icid and ammonia excie- 
tion When renal function fails, acidosis i ipidly 
supervenes 

In the expeiinient desciibed m figuie 1, i noi- 
mal subject was m untamed foi 15 d ijs on a diet 
constant with lespect to caloiies, pioteni and 
electi oh te Successive 24-houi iii me s imples w ci c 
collected ind analyzed foi selected ionic con- 
stituents The rates of excietion of these seveial 
constituents, expiessed in inilliequiv dents pei 
day, aie plotted in block foim Dm mg the fiist 
5 days, which constitute the contiol ph ise of the 
expeiiment, the net endogenous acid loid ivei- 
aged 79 railliequiv dents pei daj , 35 millieqitn - 
alents of wdnch w ei e exi i eted m combination wath 
ammonia and 44 milliequivalents as fiee titiatable 
acid The subject was m electiolyte balance, ex- 
cietmg on an aveiage 140 milliequivalents of so- 
dium, 130 milliequivalents of chlorir’e and 41 milh- 
mols of phosphate pei day Tn this chait the 
excretion of sodium is plotted ci^ow iiw ai cl fi om that 
of ammonia and acid to empl'iasize its opposite 
1 elation to base economy i 

The acid load on the body w'as incieised 
shaiply dm mg the second five-day peiiod by the 
ingestion of 10 to 15 giams of ammonium chlo- 
iide pci day This salt, immediately upon its 
absorption into the body, is converted into uiei 
ind hydiochlouc acid Fifteen grams of ammo- 
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mum chloiide aie, therefoie, equivalent to 280 
cc of normal hydrocliloric acid 

It IS evident that chloiide excretion rose sharply 
on the first day of increased acid load Urine pn 
dropped from a mean control level of 5 7 to 4 9, 
but since little h 3 'di ocliloric acid can exist free 
m urine of this i eaction, and since ammonia ex- 
cretion w IS onh' model atel 3 increased, the excess 
chloride was ilmost entirely neutrahzed by 
sodium driwii fiom the buffer stores of the body 
During the subsequent four days of acid inges- 
tion this tlireit to the alkali reserve was met by 
the excretion of more acid urine, but, most sig- 
nific intl^’-, by the excretion of increased quanti- 
ties of ammonia As ammonia excretion increased, 
base loss diminshed m proportion, until on the 
last tlaj' of acid ingestion a positive sodium bal- 
ance w IS attained Recovery had thus begun 
although the acid lord was still great 
The piocosses of lecoxerj are well illustrated 
m the final fivediy peiiod of this experiment 
On the fiist d ij of lecox ei j' essentially no sodium 
was excieted, ill of th it ingested m the diet was 
let lined Iiiions wore 1 irgelj elimin ited in corn- 
bin ition with immonia, to i lesser extent as free 
titiatible acid Retention of base was exadent 
foi five d lys, dm mg w Inch time the excess lost 
m the jieiiod of acidosis w is lestoied to the body 
111 full It should be emphasized that the ingestion 
of immomum chloiide gives i lather warped 
view of the piocesses of bise economy for it re- 
duces to lelative insignificance the excietion of 
titi itable acid H 3 xhochloiic icid is a strong acid 
and ielativel 3 ’’ little can be excieted fiee in urine 
of maximal icidit 3 '’ Had the acid been a weaker 
buffet icid, such as beta-hydiox 3 but 3 uic, a rela- 
tivel 5 '' gimitei contribution of titiatable acid 
excretion w'oiild h ive been exadent 
These lesiilts which weie obtained by Drs 
Sai tonus and Roemmelt (1) in the comse of i 
study of lenal function in acidosis aie not in 
themselv'es new , having been desci ibed pi eviously 

byDis L J Hendei son. Gamble, Van Slyke and 

otheis w'ho have contiibuted so significantly to 
an undei standing of acid-bise nietibolism How- 
evei, they seive well to illustrate the metabolic 
significance of two renal mechanisms which I 
wish to discuss, namely the mechanism of pioduc- 
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tiou of icul mine iiid the mech inism of secietioii 
of ammonia 

Let us begin by consideimg the mechmisin 
\\hich transfoims the slightly alkilme blood 
phsina into icid mine The studies of Mont- 
gomeiy md Pieite (2) on the imphibian kidney 
provide a moiphological basis foi in undeistind- 
mg of this pioeess These mvestigatois withdiew 
nmmte qumtities of fluid fiom the glomeiulus 
md fiom the piOMUiil, mtei mediate, and distal 


of the mine is thus a function of the distal seg- 
ment of the lenal tubule 

Theie aie, obviously, two general means by 
which the distal tubule could convert its slightly 
alkaline contents into acid urine first, it might 
ie,ibsoib the alkalme components of the buffei 
mivtuie which enters the glomerular filtiate, 
leaving an acid residue to be discharged into the 
mine, second, it might add acid to the tubulai 
contents Fom of the seveial possible permuta- 



Fig 1 Renal excretion of ions in ammonium chloride acidosis (1) 


segments of the nepluon and deteinuned the pH 
wath a micro qmnhydione electrode Figure 2, 
taken from their woik, compares the leaction of 
the fluid obtained at each level with that of the 
plasma from which it was formed It is evident 
that within reasonable limits the pH of the glo- 
merular filtiate ind the tubulai fluid obtained 
from the pioximal and intermediate segments is 
identical with that of the plasma In the distal 
tubule the uime becomes acid, the pH decreasing 
to values is low is those observed m mine ob- 
t imed from the ill etei md bladder Acidification 


tions of these two basic hjqio theses are desciibed 
m figure 3 (3) 

Only two buffei mixtmes enter the glomeiulai 
filtrate m significant quantities, namely mono- 
basic and dibasic phosphate, and carbonic acid 
and bicarbonate If, as shown m the upper dia- 
gram of the nephron, dibasic phosphate weiepief- 
erentially reabsorbed, the excreted monobasic 
phosphate could be titrated as acid m the mine 
Tlus concept, which may reasonably be termed 
the phosphate rcabsorphon theory, appears m a 
number of cmrent Biochemistry texts On the 
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other hand, if hicaibonate were completely leab- 
soibed, and if the tubule weie impeimeable to 
carbonic acid, as claimed by Sendioy, Seehg and 
Van Slyke (4) in then bicarbonate reabsorption 
■theory, this acid uould leact with buffei salts to 
convert them quantitatively into free buffei acid 
Similaily two hypothetical mechanisms de- 
pending on active tubulai tiansfei have been 
proposed as explanations of minaiy acidification 
The tubular secretion of molecular acid has been 
mvoked by Macallum and Campbell (5) to 
account foi the conveision of alkaline buffei 
components into then acid foims On the othei 
hand, Homei Smith (6) has proposed an ionic 
exchange mechanism w Inch w ould accomplish the 



Fig 2 Relationship between the reaction of 
the tubular urine and that of the plasma at various 
levels m the amphibian nephron (2) 

same end Accoiding to this lattei view , hydiogen 
ions, foimed within the tubulai cells by the disso- 
ciation of caibonic acid, aie exchanged foi ions of 
fixed base bound by buffei salts in the tubulai 
mine, theiebj conveitmg them into titiatable 
buffei acids To desciibe these lattei two mech- 
anisms as secietoiv is only paitially justified, foi 
leabsoiption obviousl}’’ plays a significant r61e in 
each 

It occuii ed to Di Alexandei and to me (7) that 
it should be possible to test experimentally these 
seveial theoiies, foi each has inheient within it 
a specific identifiable limitation of its capacity to 
cause the excretion of acid Fiom oui studies on 
acidotic dogs, we concluded that the ionic ex- 
change concept piovides the most idequate 
explanation of the mechanism involved 

I shall illusti ate the principles involved in test- 


ing these several hypotlieses with some experi- 
ments recently pei formed by Drs Ayei, Lot- 
speich, Schiess and myself (3) on man, foi just as 
conclusive lesults cm be obtained m man as m 
the dog As the subject of the experiment sum- 
niaiized in table 1, 1 ingested 20 grams of ammo- 
nium chloiide on the preceding day to produce a 
model ately severe acidosis The extent of the 
acidosis IS illustiated by the low bicaibonate 
content of aitenal plasm i, a value of 14 8 milh- 
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Fig 3 Theories to iccount for the excretion of 
acid urine (3) 


TxBLE 1 Vn experiment on X NORSUL HUMAN 
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moles pel liter being loughlj half the noimal The 
low caibonic acid content and the significantly 
1 educed pH of the plasma aie likewise luchcative 
of modeiately severe jet fairly well compensated 
acidosis Sodium thiosulfate was mfused in oidei 
that its cleaiance could be used as a measuie of 
glomeiulai filtiatioii late Neutral sochum phos- 
phate w'as infused to eleamte the plasma phos- 
phate concenti ation to a xalue some five to six 
times the noimal, in oidei to provide the kidney 
with laige quantities of buffer substiate upon 
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which to operate Fom tie u nice peuods weie 
tlieu performed From tlie daU of tlie fiist five 
columns of tlus table one m ly c ilculate the qu in- 
tities of phosphate filteied, e\cieted and leab- 
sorbed, and the quantity of c u borne acid filteied 
You observe fiom the diti pieseiited m the last 
two tolumiis th it the in me foinied m eieli of the 
fom clearance peiiods w is liighlj’- icid, the pH 
iierigmg ibout 4 6 Between 0 3 ind 0 4 niilli- 
equiv dent of titrahible icid was eliminated pei 
minute This is equivilent to the excietion of 5 
to 6 liters of 0 1 N icid pei d ly, a quantity some 
three to fom times the highest evei obseived m 
severe diabetic ketosis This high i ite of e\ci etion 
of titratable icid is the dii ect consequence of the 
lugh rate of excretion of a buffei of nearly ide.il 
acid strength 

Tible 2 Critical xnxlxsis of the dxtx prom 

TXBLE 1 WHICH INDICXTES THE IN XDECJUACX OP 

THE PHOSPHATE iXD CARBONIC ACID EXPLANA- 
TIONS OF URINARX ACIDIFICATION 


The significant featmes of these calculations 
are apparent m the last fom columns I call yom 
attention to the fact that the phosphate reab- 
sorptioii tlieoiy can explam only S 9 to 10 pei cent 
of the obseived excretion of acid and that the 
bicaibonate reabsoiptioii theoiy can explam only 
21 to 26 5 per cent of the obseived acid Undei 
the conditions of om experiments, these two 
theoiies togethei can account at a maximum for 
only one tlurd of the acid actually eliminated 
Fom similai expeiiments on the four collabo- 
lators 111 this mvestigation aie biiefly summaiized 
m table 3 The general inadequacy of both the 
phosphate leabsorption theoiy and the bicar- 
bonate leabsoiption theoiy, m explammg the 
excietion of acid, is evident Since carbonic acid 
and monobasic phosphate aie the only acids 
piesent in the glomeiulai filtiate m significant 

Table 3 Summary of experiments on 4 acidotic 

SUBJECTS AN ALA ZED ACCORDING TO THE 
METHOD OUTLINED IN TABLE 2 


URINARY TITRATABLE ACID 

OBSERVED 

CALCULATED FROM ! 

PHOSPHATE 

EXCRETED 
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REABSORPTION 
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From these same data it is possible to calculate 
the rate of excietion of titratable acid m tluee 
ways first, from the measured excretion of phos- 
phate and pH of the urine, second, from the 
measmed late of leabsorption of phosphate, 
granting the underlying premises of the phosphate 
reabsorption theory, and thud, fiom the meas- 
ured rate of filtration of carbonic acid, concedmg 
the assumptions of the bic irbonate reabsorption 
theory The values calculated m these three ways 
ai e expressed m table 2 both in absolute units and 
m percentage of the observed values Values 
calculated from phosphate excieted should agree 
closely with observed xalues for they merely 
provide a check on the accuracy of the chemical 
determinations Agreement w itlim Imuts of 98 2 
and 101 4 per cent is more than adequate for our 
purposes 


URINARY TITRATABLE ACID 


SUBJECT 
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CALCULATED FROM 

PHOSPHATE 
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0 361 
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0 3B6 
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0352 
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0 350 

0360 

103.0 

0036 
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amounts, these expeimients are conclusive m 
pioving that acid must be added to the tubular 
mine by some active cellulai mechanism ^ 

* Theoretically the aeid could be added in 
several w^ays 1) secreted as molecular acid, 2) 
formed by the exchange of hydrogen ions for fixed 
base, 3) formed de novo within the tubules from 
water by the reabsorption of hjdroxyl ions, or 4) 
formed de novo from bicarbonate by the reabsorp 
tion of carbonate ions Briefiy, we feel that secre- 
tion of molecular acid is unlikely because no 
evidence exists for renal secretion of any strong 
acid anion Such ions as chloride, sulfate and 
phosphate are reabsorbed more or less completely, 
not secreted We likewise feel that the formation 
de novo of acid within the tubule by reabsorption 
of hjdroxjl or carbonate ions is improbable be- 
cause this would require the very considerable 
uptake of these ions from a fluid in which their 
concentrations are vanishinglj loiv The most 
efficient anion reabsorptive mechanism known, 
namely that for bicarbonate, is capable of 99 99-(- 
per cent removal to a final concen of 10”^ 

molar To accomplish acidificati i by 
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Time does not peimit a discussion of the 
aeasons for our view that ionic exchange ac- 
Loniphshes acidification of the mine, noi for our 
evidence and the evidence of Wilhelmi, Hoebei 
and otheis that caibonic anhydrase is an essential 
enzymatic Imk in the chain of piocesses by which 
exchange is accomphshed Eathei I shall piesent 
oui cm lent view of the natuie of the exchange 
mechanism 

Figuie 4 represents a cell fiom that portion of 
the distal tubule which is conceined with acidifi- 
cation of the mme Such a cell is exposed on one 
side to the tubular blood, on the other to the 
tubulai urine By virtue of its own metabolic 
activities, as well as its exposure to the renal 
capillary blood, a continuous supply of caibon 
dioxide IS available to it Because of its high 


TUBULAR DISTAL TUBULE CELL TUBULAR 
URINE BLOOD 



' Fig 4 Nature of the cellular mechanism for 
acidification of the urine (7) 


content of caibonic anhydrase the cell c ui i ipidly 
tiansfoim this dissolved gas into caibonic ncid 
Hydrogen ions dissociated from caibonic icid ue 
exchanged across the lumen vl border of the cell 
for ions of fixed base m the tubulai uiine The 
base, along with an equivalent quantity of bicai- 
bonate, is letmned to the leiial venous blood The 

hydroxyl or carbonate ion absorption would 
require that the efficiencj of the reabsorptive 
mechanism be nearly 1000 times that of the bi- 
carbonate mechanism 

It IS probable that the kidne\ adjusts the re- 
action of the urinary buffer mixture b 3 adjusting 
the concentration of a single ion species, the con- 
centrations of all other ion species being therebj’' 
determined through isohvdric equilibrium It 
seems to us that the basic biologic significance of 
acidification of the urine is the restoration to the 
bodj of the fixed base present m the glomerular 
filtrate, and the excietion of unwanted anions in 
combination with hydrogen ions Ceitainly these 
ends are most simplj’' attained by a tubular ex- 
change mechanism such as th it proposed above 


hydiogen ion, along with the anion residue, is 
excieted in the mine as titratable acid 

Obviously these transfers cannot occur spon- 
taneously, energy must be cycled into the system, 
but the nature of these eneigy-yielding processes 
has not been detei mined An impoitant charac- 
tei istic of the mechanism w Inch limits its transfer 
capacity is known fiom the woik of Henderson 
and otheis, namely that there is a maximum 
giadient igainst w'hich the cell can transfer hy- 
diogen ions, a gradient of approximately 800 to 1, 
that IS, the mine is limited in acidity to pH 4 5, 
the blood being pu 7 4 = 

Lai gely in consequence of this limitation, three 
factors detei mme tlie late of exchange, and thus 
the late of excietion of titi itible acid first, the 
quantity of buffer in the tubular uiine upon which 
the acidifying cells maj’’ opeiate, second, the acid 
stiength of this buffei , ind thud, the degree of 
acidosis (S) 

The opeiation of these factois is illustrated in 
the next three chaits which describe a series of 
expei iiuents peifoi med on a single normal subject 
In tlie expel iment sliown in figure 5, in which a 
model itely severe icidosis was induced, neutral 
sodium pliosphate was infused in progressively 
mere ising amounts to cause the excretion of in- 
creasing quantities of buffer in the mine It is evi- 
dent th it the rate of excretion of titratable acid is 
duectly propoitioiial to the cjuantity of buffer 
presented to the renal tubules per unit of time 

Three experiments performed on the same 
subject in compaiable states of acidosis are sum- 
maiized in figuie G In one the weakly acidic 
buffei phosphate w as administered, in another the 
moderately acidic buffer cieatinine, and in the 
thud the stionglj’’ acidic buffei para-ammo- 
hippui ite It IS evident, at any gix en molar rate 
of excretion, that the kidnej exch urges hydiogen 
ions foi bise moie effectively the less dissociated 
IS the lesulting buffei acid, that is, the lower the 
hjahogen ion giadient agunst which transfer 
must be iccomphshed 

In two similii expei iments shown in figme 7, 
cieatmme wms infused In one expeiiment acid- 
base lelationships weie noiinal, in the other, 
sufficient ammonium chloride had been ingested 

- In reality the significant H'*' ion gradient is not 
that from peritubular blood to tubular urine, 
but that from tubular cell contents to tubular 
urine Since measurement of tins latter gradient is 
impossible, we may argue from the former measur- 
able one, at all times keeping in mind its limita 
tions 
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to reduce the plasma, bicaibon ite roughly by half 
It IS obvious, at all rates of buffer excretion, tint 
the rate of elimm ition of titratable icid is greater 
in acidosis thin uhen plasmi bicarbonate is 


tween titratable acid excretion and plasma bicar- 
bonate concentration is illustrated m figure 8 On 
the left are lepresented the conditions which 
obtain in acidosis Fan quantities of fixed buffer , 



Fig 5 Relationship between the rate of excretion of titratable acid and the rate of excretion of phos- 
phate la the Eornia! human subject la ammoaium chloride acidosis (S) 

Fig 6 Relationship between the rate of excretion of titratable acid and the acid strength of the buffer 
in the normal human subject in ammonium chloride acidosis (S) 

Fig 7 Relationship betw een the rate of excretion of titratable acid and the degree of depletion of the 
alkali reserve in the normal human subject (8) 


ACIDOSIS ALKALOSIS 



Fig 8 Diagrammatic explanation of the basis 
for the inverse relationship between titratable 
acid excretion and plasma bicarbonate concentra- 
tion (14) 

normal But what is rather surpiising is the lugh 
rate of excretioa of acid attained in the noimal 
state It appears that conditions accepted as 
indicative of normalcj' constitute a state of mild 
acidosis so far as the kidneys are concerned 
Our concept of this inverse relationship be- 


but little bicaibonate, entei the distal segment of 
the renal tubule The exchange of hydrogen ions 
for base, bound by the buffei, proceeds unop- 
posed On the right aie represented the conditions 
winch obtain normally and which are exaggerated 
greatly in alkalosis In consequence of elevated 
plasma level and increased dehvery mto the 
glomerular filtrate, bicarbonate as well as fixed 
buffei entei s the distal segment Tlie two compete 
as donors of base w ith the result that the excretion 
of titratable acid is reduced (9) 

To Nash and Benedict belongs the credit foi 
first demonstrating that the tubular cells form 
ammonia from some precursor m the arterial 
blood and actix ely secrete it in high concentration 
mto the tubular urine In figure 9 are summaiized 
experunents of Walker (10) which show that the 
secretion of ammonia, hke the elaboration of acid 
urine, is a function of the distal tubule Flmd 
drawn from the glomerulus and proximal tubule 
of the amphibian kidney contams only an insig- 
nificant trace of anmionia As flmd traverses the 
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distal segment, ammonia is added in inci easing 
nmounts 

In the past there has been disagieement con- 
cerning the natuie of the plasma piecursois of 
ammonia, although a majoiity have accepted uiea 
as the probable somce Recently Archibild 
demonstrated the piesence of glutamine m the 
ciiculatmg blood plasma, and of the enzyme 
glutaminase in the kidney Following up these 
observations, the gioup (11) working m Di Van 



Fig 9 Ammonia concentration of the tubular 
H at various levels in tlio aniphibiaii nephron 
') 


Slyke’s laboiatoij showed m the icidotic dog 
that some two thuds of the unuaiy uiiraoiiia is 
derived from the amide mtiogeii of glut mime, 
and that none is deuved fiom luea 
Krebs and otheis have suggested that ammo 
acids may be piecuisois of uimaiy ammonia, a 
view consideiably stieiigthened by the demon- 
stration of tliiee enzymes in the kidney cap ible of 
OMdatively deammizmg selected ammo acids Di 
Lotspeich and I (12), in a senes of experiments on 
acidotic dogs, infused the eight lepiesentative 
amino acids show n m table 4 ui such amounts as 
to laise the plasma level of ammo mtiogen fiom a 
noimal value of 4 milligiams pei cent to 20 It w'as 
found that the late of excietion of ammoma was 
inci eased fiom 100 to 300 pei cent by the infusion 
of glycin, I leucine, d,l alanine, casein hydrolysate 
and d,l aspaitic acid Each of these ammo acids 
is oxidatively deainniized by kidney tissue in 
vitro, by one oi anothei of the i enal enzjmies noted 
on the right of this table The natiual isomeis of 


glutamic acid, lysine, and irgmine have no effect 
on the excretion of ammonia by the acidotic dog 
Neithei are they deaminized by any renal 
enz3mie We may reasonably infer, therefore, that 
one function of glycm oxidase and d and I ammo 
acid oxidase in the kidney is the production of 
iinnaiy ammonia from ceitain of the circulating 
amino acids 

What are the factors which determine the 
activity of this secretory mechanism, and how do 
they compensate for variations m the acid load on 
the body? Fi om the w ork of Archibald it is know n 
tint the plasma glutamine concentration is the 
same m the normal inimil excreting little am- 

Table 1 ConiiEiAnox between in vivo effects 
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Actuolb tho kidDoy contains a spcciSo t glutamic deb> 
drogcnoso capable of oudati\cIy deaminizing f glutamic acid 
Glutamic acid thereforo constitutes an exception rather than 
a conrirmation of tho rule that those ammo acids subject to 
oxidative deamination in vilro increase ammonia excretion m 
lino Tlus enzyme, howoNcr, is a typical co-enzi-mo specific 
debydrogenoso and is incapable of utiUzing molecular oxrgen 
as its h> drogen acceptor, in contrast to the d and I ammo aud 
oxidases which are rclatiiely nonspecific and which utilize 
molecular ox>gon directli 

raonia and in the ammal m acidosis excieting 
large amounts Our own results mchcate tliat 
there is no significant difference m plasma amino 
acid lex el m the two states Plasma concentration 
of piecursor is, therefore, not a significant factor 
We believe that theie are no less than two sig 
mficint factors which deteimine the rate of ex- 
cretion of ammoni i fust, a fairly clear-cut factor 
of uiine pH, second, a xaguely defined element of 
cellular secietoiy capacity, wluch at the moment 
w'e aie unable to characterize in any exact terms 
The first of these factors accounts for lapid vari- 
ations m ammonia output, the second, for delayed 
adaptational variations The operation of both 
factors is illustrated in figme 10 
All data presented in tlus graph were obtained 
in experiments on one dog Urine reaction was 
vaiied acutely ovei a range of pH 5 0 to 8 0 by the 
intravenous infusion of bicarbonate Tw'o groups 
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of data are presented those obtained from the 
animal in a state of noimal acid base balance, and 
those obtained from the animal initially m aci- 
dosis, m which the aramoiii i seeietoiy mechanism 



Fig 10 Relationship between the rate of ex- 
cretion of ammonia and urine reaction in a normal 
dog and in a dog rendered acidotic for 48 hours (1) 
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this ill-defined factoi of vaued cellular secretory 
capacity 

In relating the secretion of anmionia to urme 
pH oui concept approaches that of Briggs (13) 


Filtrate Blood 



Fig 11 Nature of the cellular mechanism for 
secretion of ammonia (1) 
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distal tubular exchange mechanisms involved in 

Exeretion ef Raobsorohon of Soerelion of 

Tilratable Acid Btcarbonoto Afomono^ 



ABC 

Fig 12 Diagrammatic representation of the nature of the lomc exchange mechanisms for excretion 
of acid and ammonia (1) 


had been stimulated foi a peiiod of 4S hours In 
each group there is an obvious correlation be- 
tween rate of ammonia secietion and mme le- 
actiou, although the conelations differ because of 


Our mterpretation of the biological sigmficance of 
ammonia secretion, however, differs from tliat of 
Briggs He clauns that the sole purpose of the 
mechanism is to protect the kidnej and lower 
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uiinaiy tiact by paitially neutralizing the highly 
acid urine, thus that ammonia does not conti ibute 
to acid-base legulation Oui views, which diffei 
from those of Biiggs, aie explained in figure II If 
the tubulai mine contained only salts of stiong 
acids such as sodium chloiide, the exchange of 
hydiogen ions foi sodium ions could occui to a 
veiy limited extent, foi the hydiochloiic acid 
formed is highly dissociated The high hydiogen 
ion giadient attained would block fmthei tians- 
fei The secietion of ammonia into the urine 
buffeis this acid by binding the hydiogen ions as 
ammonium ions, theieby permitting the con- 
tinued exchange of hydiogen ions foi base Thus 
the quantity of base exchanged is exactly detei- 
mined by the quantity of hydrogen ions i emoved 
from the site, eithei is undissociated buffer acid 
01 as ammonium ion Fundamentallj’’ imniom i is 
exchanged foi base mol foi mol, although the 
exchange is indnect 

The factoi of urine pH might well play its lole 
by detei mining the late of diffusion of fiee am- 
monia fiom the site of high conceiiti ition m the 
tubular cell to that of low concentiation in the 
mine, wheie it exists not as fiee aminoni i, but as 
ammomum ion 

The fact that ammonia pioduction lags behind 
acid load, yet gradually inci eases moi e oi less m 
piopoition to accumulated base deficit, has been 
lepeatedly obseived We are intiigued with two 
possible explanations fii st, that the slow inci ease 
m ammonia excretion may lesult fiom a gi iclual 
compensatory mciease in the concenti ition of 
glutaminase and amino acid oxidase within the 
tubulai cells, second, that it may lesult fiom a 
compensatoiy stimulation of the existing tubulai 
mechanism by achenal coitical hormone The 
lattei view' is leasonable in that acidosis con- 


stitutes a threat to the base reserves of the body, 
and might be expected to stimulate the adrenal 
glands Although woik on this aspect of the am- 
monia secietory mechanism is m progress, no 
statement may yet be made as to which, or indeed 
w'hether either explanation is correct 

In conclusion I should like to point out that 
acid excretion, whether in combination with am- 
monia 01 as titratable acid, depends funda- 
mentally upon the exchange of hydrogen ions 
formed within the cells of the distal tubule for 
ions of fixed base in the tubular urine The cells 
can establish a hydiogen ion gradient of at most 
800 to 1 If as show n in diagram A of figure 12, the 
buffei content of the ui me is high, large ciuantities 
of titratable acid may be formed before the limit- 
ing giadient IS attained If as shown m diagram C, 
the buffer content of the ui me is low , little free 
titiatible acid can be formed In consequence of 
the high hydrogen ion concentration deA'eloped, 
unmonia diffuses into the tubular urine In 
essence, lacking sufficient buffer m the glomei ular 
filtiate, the kidney forms its own buffer, am- 
monia ^Is shown in diagram B, when excess base 
is present m the body, bicarbonate is delnered 
into the (list il segment in appieeiable quantities 
The exchange of hjchogen ions for base bound by 
bicirbonite leduces the foimation of titratable 
acid Alkaline mine is foimed, containing neithei 
titiatable icid noi immonia m appieeiable 
qu intities 

The author expresses his appreciation for the 
contributions of his associates, Drs R S Alex- 
ander, W D Lotspeich, W A Schiess, J L Ayer, 
O W Sartorius, and J C Roemmelt, to the work 
described ibove, and to Martha Barrett, Use 
Langer, Phjllis Itliner and Dorothj Calhoon for 
their able technical assistance, and to the United 
States Public Health Service and the John and 
Mary R Markle Foundation for financial support 
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During the last t^\ o years the mood of the world 
has changed Only yesterday millions rejoiced at 
the downfall of tyranny m Asia and Europe and 
set their faces toward the new day Today men, 
w omen and children are perishing at the hands of 
their fellows m India, China, Indonesia, Greece 
and Palestme, and the hghts are gomg out m 
Eastern Europe Unless help comes from the out- 
side world sixty million children will suffer from 
hunger and disease, crippled lives or premature 
death will be the fate of many during the coming 
j ears World food supplies are msufficient to pre- 
\ent hunger m many countries, even if they were 
eienly distributed Political, economic and social 
problems threaten the breakdown of governments 
in some of the advanced countries Fear dom- 
inates the world’s thinking and the action of 
go\ ernments, which have come to resemble army 
staffs plaimmg to strike first agamst possible 
attacks from former fnends and enenues alike 
This psychology and the acts and plans to which 
it gn es birth can have only one result Like the 
bird in the fatal spell of the serpent, mankmd is 
being lured irresistibly mto a third w odd w'ar 

There is little or no agreement among statesmen 
concerning the plans and methods most likely to 
bring the peace for which all mankmd longs 
Many cling to old solutions like the balance of 
power in Europe winch time and agam has be- 
traved its disciples Others maintain that war- 
ships, planes and guns will pacify the masses who 
rebel agamst authority because they can no 
longer tolerate hunger, poverty, disease and the 
premature death of their children Many seem to 
beheve that treaties of peace oi the changing of 
frontiers will quiet the men, women and children 
whose noleiice and unrest are born of the misery 
of unsatisfied fundamental needs That it is pos- 

•Dehvered at the annual dinner of the \merican 
Institute of Nutrition 


sible to escape from unpleasant realities by livmg 
on an island or continent shut off from the rest of 
the w orld by armaments, tariff barriers and secret 
pohce IS the hope of a dwmdhng minonty 
The ones of those wh6 wash us to adopt these 
and other supposed panaceas resound m parha- 
ments and echo in the press Broadcasts from 
Lake Success too often sound like cracked phono- 
graph records repeatmg monotonously the tunes 
we have heard so many times before 
If I should stop at this pomt m my criticism 
of those who are attempting to find a way out of 
the world’s troubles, you would have the right to 
accuse me of standmg on the sidelines and sneer- 
mg at better men, for they at least are trymg 
This charge will be true of all scientific workers 
if they fail to rally to the help of the politicians 
and statesmen who are however feebly and meffi- 
ciently strugghng almost unaided for world peace 
and freedom We know that pohtical battahons 
alone are pow'erless m the modem campaign for 
peace They must be supported and remforced 
by forces eqmpped with the most modem w eapons 
that science can furnish Science and technology 
were decisive factors m World War II They must 
be fully deployed m the battle for w orld peace 
For the modem world, the w orld as w e know' it, 
IS the creation of science Science is responsible 
for the problems as w ell as the benefits of modem 
civilization Science is contmumg to advance on 
an uneven front at an acceleratmg pace The 
release of nuclear energy illustrates strikmgly 
that each new advance creates new problems and 
promises new benefits As science has created our 
problems so it can solve them, the airplane trans- 
ports pemcillm as easily as it carnes bombs Our 
world’s only salvation lies in using all of the 
resources of science in the pursuit of peace, it 
must use the weapons capable of influencing 
human behaaior as well as those necessaiy for 
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Em ope Oceania and the Union of Soviet Socialist 
Republics also belong to this gioup, but it includes 
only three countries in South America 

The medium calorie areas include most of 
southern Europe, three countries in Asia, a part 
of the Middle East, a part of Africa, and a part of 
South America 

The low-calorie areas include most of Asia, a 
part of the Middle East, all of Central America, 
and probably parts of South America and of 
Africa not covered by tin Ssurvey 

Generally speaking, the diets m low -c done 
countries were just is inferior in the import int 
nutrients as they w ere in c dories 

The Food and Nutrition Boird of the National 
Research Council and the Food ind Agriculture 
Organization of the United N itions h ive cl issi- 
fied calorie levels dong similar lines Both agree 
that the emergency subsistence level for i popu- 
lation should be 1900 calories, ictual int ike 
Hence m prewar ye irs h df of the w orld’s popiil i- 
tion subsisted on i calorie intake onlj’' slightly 
above the level deemed b irely suHicient to keep 
people alive for i short time in an emergency 

Unrest is another cluricteristic of the unde- 
veloped countries N une them o\ er uid you c dl 
the roll of the troubled are is of the world, ire is 
m which trouble now exists or m which it his 
originated The people of these countries furnish 
a read3f soil for the seeds of soci d unrest, revolu- 
tion and war They have little to live for Life 
expectancy is short Infectious disease is rife 
Food IS scarce and hard to come by Toil is hard 
and incessant In such conditions hope burns 
imcertainly or flickers and dies To these jicople 
ahnost any fate seems preferable to their own 
So they are conchtioned to embrace any doctrine 
or cause which promises release from their miserj’’ 
Tins, or a philosophy of fatalism, winch ciuses 
them to refuse any effort to improve their eim- 
ronment, is the only outlet for their despair 

The deplorable conditions in many of these 
countries have been aggrax^ated by the w'ar At 
the same time the war brought watli it wluspers 
of freedom and hints of better tunes to come So 
these people are on the march You see signs of it 
in Clnna, Indo-Chin i, India, Burma, Indonesia, 
Africa and elsewhere None of these countries 
can cope singlehanded with the problems of its 
own development None has the necessary capital 
to invest None has the essential scientific and 
mtellectual institutions Technological knowledge 
IS laclung Should the world stand aside and allow' 
these countries to engage m the struggle unaided/ 


disaster might easily result Think of India 
increasing her productive capacity, carrying out 
a one sided economic development, with the 
result that her population like that of England 
and Wales tripled m a century Disaster for India 
inil for India’s neighbors would be a certamty 
long before the century reached its halfw'ay mark 

In view of these w orld conditions it is no w onder 
tlut the subject of the development of backward 
countries was upiiermost m the minds of the men 
and women who framed the Constitution of the 
United N itions ind of the several specialized 
igencies Preoccupation with this subject is seen 
111 the Charter of the United Nations and in the 
Constitutions of the Food ind Agriculture Organ- 
ization of tJie United Nations, tJie United Nations 
Education il. Scientific ind Culturil Organiza- 
tion, the Intern itioii il Labor Office, the Fund, 
ind the Bank Tliese agencies h ive not been 
orgimzed long enough to hue gotten well mto 
tlieir stride but .ilreidy FAO has sent missions 
to severil countries to stud}' their agriculture 
ind to m ike long-term pi ins for agncultural 
rehibilitation The others will no doubt soon 
iiutiite ictivities designed to dexelop the back- 
w ard countries in the fields m w Inch these agencies 
operate This work will prox'ide unique oppor- 
tunities for scientific workers of ill kinds to coop- 
erate m the effort for world reconstruction If the 
work IS to succeed, the cooperation of workers in 
ill br inches of science is essentiil For there is 
graxe dinger tint pirtial attempts it dexelop- 
ment w ill do more h irni th in good Tlie one-sided 
dex'elopment of m iii} colonies throws a rex'eahng 
light on tins problem The objectix'es of colonial 
policy 111 the in iin h ixe been the development of 
these are IS as sources of riw material ind as 
111 irkets for m iiuifiictured goods from the mother 
countr} To ittam these ends it has been neces- 
s iry to prox'ide st ible government, some sanita- 
tion ind epidemic control, better communication 
and more productix e agriculture 

The result has been population growth without 
substantial increase m the levels of living jMortal- 
ity, low enough to permit grow th, nevertheless 
lemains higli, the expectation of life at birth 
falling below thiity-five }eais even in times of 
relative order and piosperity 

Meantime, the fundamental nature of the 
agrarian family life, of native customs, religious 
beliefs, and educational horizons has changed 
little The result is that the materials out of which 
declining fertility giew in the West are not pres- 
it In short, the modern nations of the West h ave 
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imposed on the i\orld’s nou-industnal peoples 
that part of their culture Inch reduces mortality 
sufficiently to permit growth, uhile withholding, 
or at least failing to foster those changes m the 
social setting out of which the reduction of fer- 
tilitj eventually developed in the West The 
result IS large and congested populations living 
little above the level of subsistance ‘ 

Population growth m these undeveloped coun- 
tnes may be brought under control m three ways 
“Prolonged periods of political or economic chaos 
might result m considerable depopulation ”< Con- 
ditions now obtammg in Kashmir and nearby add 
emph ISIS to tins conclusion 

On the other hand, a period of peace and order 
in which there was a rapid advance would bring 
rapid and sustained growth Such an epoch of 
growth could be terminated in two ways If the 
essentials of the existing agrarian society are 
luamtained, there is every prospect that growth 
will continue until the potentialities for increased 
production are exhausted Then it w ill be checked 
by repeated catastrophes and generally increased 
mortalitj In this case, however, large and pov- 
erty stricken populations would be left with the 
potentiality for a new cycle of growth any time 
circumstances permitted 

If, on the other hand, a period of peace, order, 
and rapidly rising production w ere to be accom- 
panied by a thorough and balanced modernization, 
we would expect the same or even faster immedi- 
ate growth but a different termination If such 
developments brought urbanization, industrializa- 
tion, rising levels of living, popular education, and 
popular participation in political life, the same 
forces that eventually induced a declining fer- 
tility in the West would probably come into play 
The population would then undergo transitional 
grow th, perhaps tripling in the process If events 
marched sw iftly and studied efforts w ere made to 
induce declining fertility, perhaps only a doubling 
of present population would be involved' 

The prospect of congested populations like 
those of India and Java doublmg or triplmg 
staggers the imagmation But perhaps advance 
m the social sciences will reveal a way out of our 
difficulties It is significant that the birth rate ui 
Sonet Russia is said to haxe declined by more 
than thirty per cent m the ten years immediatelj 
precedmg the reversal of her population pohc 3 '^ 
before the second World War 

' Notestein, Frank W Population — The Long 
Ficio Chapter in Food for the World Harris 
Foundation Lectures Chicago University of 
Chicago Press, 1945 


One-Sided or partial development is plainlj' not 
the way to deal with undeveloped countnes We 
may obtain by this means a httle temporary rehef , 
but the last state of the world and of the victims 
m the undeveloped countnes will be worse than 
the first Moreov'er, no progress m raismg levels 
of hvmg will have been aclueved It wall be neces- 
sary to begin once more at the begmmng, all pre- 
vious effort having been w asted 

The problems of these undeveloped areas must 
be attacked boldly and on the widest possible 
front, with all of the methods and technics avail- 
able to social and natural scientists But national 
development cannot be imposed from without 
It must be the work of the people themselves 
Outsiders can help with capital m the form of 
long-term loans, machme tools and teclmical 
advice, if they go much further development 
becomes an artificial growth which dies when 
outside help is withdrawn This nustake has been 
made time and time again by one country seeking 
to help another For experience acquired m one 
country is not always helpful in developmg an- 
other And there is alw^ays the suspicion of self- 
mterest when a single country seeks to assist 
another, suspicion only too often founded m fact 

The task of helpmg the backward countries to 
develop their whole economies is a task for the 
entire fanuly of nations, working together, only 
the family of nations has the necessary resources, 
the varied expenence and the enhghtened self 
mterest 

In the United Nations the major emphasis is 
on the settlement of today’s political problems, 
very httle attention is being paid to the long-term 
problem of bmldmg up a unified world 

A social scientist who has been working with 
the Population Division at Lake Success has this 
to say 

No one can have listened to recent political 
disputes, both national and international, with- 
out being impressed bj the amount of unnecessarj 
disagreement Advocates put their cases forward 
in such general terms, and in language containing 
so many ideological overtones, as to guarantee a 
maximum of misunderstanding 

Specialists working together can do much to 
limit the range of political controversy Politicians 
often disagree over matters that the specialist 
knows have long been settled The social 
analjst has a major obligation to reduce the area 
of controversy by posing real issues in the light of 
solid knowledge (He) is in a unique position 
to pose the questions of a real world made of real 
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people with problems of health, food, housing, 
education, aiidiiork 

If existing tensions are to be relaxed, we must 
make new efforts to achieve common aims Such 
common aims need not be unattainable flights of 
fancy In unsettled times we tend to forget that 
there are common aims, basic human needs and 
desires, — better food, better housing, better 
health, better education and better working 
conditions To the common man throughout the 
world these aims are real He seeks, not Utopia, 
but a little alleviation of his lot All too often we 
forget that much can be done within the framc- 
w’ork of all ideologies to fulfil the hopes of men by 
solving common problems of social and economic 
engineering IMoreovei, I believe that in such 
work lies the means of discovering that our cleav- 
ages are less insuperable than they now appear ’ 

Surely it is not beyond the capacity of mankind 
to work together for these basic needs If these 
aims were proclaimed by the United Nations is 
its major long-time goal, there would be a new' 
surge of hope imong the masses throughout the 
world Those who guide the destinies of the 
United Nations w ill not adopt this po hey on their 
own initiative, for by training iiid experience 
they are conditioned to i w orld in w Inch the p ir i- 
* mount issues are those w Inch set n ition ig mist 
nation No matter how' hum me and farsighted, 
their contmuance m power depends upon their 
success in defenduig national points of view Only 
when the people themselves nisist th it these re il 
issues must be given more than hp sen ice will 
tins point of view' prevail 

The great danger is that the present preoccup i- 
tion w’lth current emergencies w'lU contimie, ind 
so much will be staked on the solution of each 
that any failure will lead men to reject the United 
Nations as they rejected the League of N itions 
As I write, I hear over the radio or re id m the 
press, again and agam, that failure of the United 
Nations to enforce the partition in Palestine will 
lead to its downfall How ominously like the 
comments heard over Corfu, or hlinchuna or 
Ethyipia in the 1930 ’s' Weak and inexperienced 
and operating m a badly divided world, the 
United Nations has no alternative but to face and 
grapjDle with these recurring crises Its hands will 
be strengthened and its capacity enhanced by 
daily experience in less controversial and more 
fundamental fields Observing some progress 

® Notestein, Frank W International Population 
Problems United Nations Weekly Bulletin, Sep- 
tember 30, 1947 


toward better health, more adeejuate diets, better 
housing and more decent labor conditions in the 
undeveloped countries, and noting that the 
United Nations has made long-range plans for 
w'orld development in terms of basic human needs, 
men will be less apt to despair of international 
cooperation when it fails, as it must on occasion, 
to solve a crisis w'hich to our shortsighted eyes 
looms so 1 irge on the honzon of today 
There arc miny good reasons why those who 
are attempting to build i unified world should 
start with health and nutrition No political 
settlements h ive meaning for hungry people, 
until they are fed, neither their minds nor their 
bodies ire m a condition to contribute toward 
national development When refugees from \sia 
Minor were being settled m Macedonia, progress 
w is stopped by m ilan i w Inch came on just when 
it w IS time to h incst the crops Since outsiders 
c in only help the people concerned to help them- 
selves, it Is obxious that malnourished peoples 
c innot succeed This is pi iin to e\ erj student of 
nutrition who knows tint men who voluntanly 
undergo semi st in ition soon arnve it a stage 
when their entire preoccupation is of food, or 
tint women who ire depnxed of thiamine rebel 
it t'lsks for which they xolunteered Two of the 
most cogent irguments for beginning a program 
of world recoxerx ind dexelopment with health 
and nutrition ire these 

Alen from dillerent countries desperately need 
prictice III working together Better health and 
nutrition ire red needs in a real world If our 
neighbors hue better heilth and nutntion, 
nothing will be taken iw ly Irom us In fact we 
shill benefit, for there will be less danger of the 
spre id of dise ise tlirough our frontiers, and better 
nourished neighbors will become more prosperous 
ind dem iiid more of the goods we h ive to sell 
Keeping in mind the fact that the work of 
developing b ickw ird countries must be carried 
on largely by the people of these countries, iny- 
thing that gives them confidence in their ability 
to do so ind prictice in the art of self help is to 
be fostered Sociologists agree that health ad- 
mirably fulfils this need If the rural Chinese can 
be taught to dig deeper and better protected w ells 
or to chlorinate their small w'ater supplies, or to 
oil nearby ponds and destroy mosquito laryae, 
they Will find that by their own efforts they have* 
a.voided the epidemics of typhoid fever or malaria 
which each season take a toll of lives in their 
villages They may be led step by step to resolve 
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more complicated issues Eientually they may 
come to understand that too frequent childbirth, 
with its toll of maternal and infant death, is ]ust 
as susceptible to their control as the polluted ivell 
or the^stagnant pond 

It is easy to assert that this is the i\ay to start 
the world on the road to recovery and peace but 
it IS harder to start the ball rollmg m the right 
direction This bemg a uorld m winch public 
opmion ultunately rules, the pubhc must be 
enlightened on the importance of food, health, 
housmg, good working conditions and a decent 
level of living for all They must be told about 
conditions in the backward countnes and what 
those conditions mean in world turmoil and 
unrest They must be show n w hat modem science 
can do to curb mahruttition and disease, and told 
how this must be followed up by social and eco- 
nomic engmeermg to bring about a rounded 
development Who is to undertake this work? 
Surely it is the workers in all fields of science who 
alone have the necessary knowledge and experi- 
ence 

How should they go about it? A first step might 
be a meeting of one or two leaders from each of 
the national associations m the various fields of 
science to discuss and agree on ways and means 
of umtmg all workers who use the methods of 
science Membership m the Amencan Association 
for the Advancement of Science is open to all 
persons engaged in scientific work whether in the 
fields of the natural or the social sciences, so this 
Association might sponsor the first meeting The 
aim would be the establishment of a smgle scien- 
tific organization which would be gmded and 
controlled by scientific w orkers from every field, 
one which would become the \oice of science in 
Amenca It should be a multi-disciplme organi- 
zation throughout, m all its meetmgs and delib- 
erations workers from the different fields of 
science would participate, each contributing his 
special knowledge and point of new This organ- 
ization would not supersede anj of the speciahzed 
professional associations, it would give them all 
a better opporturntj' to make their indindual 
contributions to the w elfare of society In new of 
the critical times m winch we lue, the organiza- 
tion should, m ray opinion, concentrate on the 
contributions winch science can make to the 
definition and solution of the problems winch 
threaten to brmg on a third World War Science 
Ins a contribution to make to every problem real 
or imagined which confronts the United Nations, 


but its aim should be to point out fundamental 
world issues and needs and to mdicate what 
science has to offer m their solution I am sure 
that agreement w ould soon be reached on the need 
to develop the backward areas of the world by 
every means known to science 

The estabhsliment of such a multi-disciphne 
orgamzation of scientific workers in this country 
would soon find mutators abroad, our national 
organization would no doubt send missions to the 
different countries to encourage and assist the 
movement Ultimately a World Association for 
the Advancement of Human Welfare Through 
Science would result, and this would inform the 
pubhc and become the consultant of UNESCO, 
WHO, FAO, the Economic and Social Council 
and of the Umted Nations itself 

I do not beheve that science separates men 
Those who use the methods of science m their 
work, whether it be geology or psychology or 
chemistry or astronomy, have common mterests 
and common aspirations If they associate only 
with workers m their own special fields, their 
influence m the conduct of national and inter- 
national affairs will be small Scientific workers 
must not only seek to advance our powers over 
nature, but must also see to it that the new 
powers are used for the benefit of mankmd Both 
of these responsibihties can be earned more easily 
if scientific workers unite their efforts for a com- 
mon purpose 

Some of you may be famihar with what is 
being done to set up a World Federation for 
Mental Health This effort is bemg sponsored by 
three international voluntary agencies Instead 
of holchng an international congress at which 
many papers of mterest to the psychologist or 
psychiatrist are presented, the theme “Mental 
Health and World Citizenship” has been selected, 
and studies of the different aspects of tins theme 
are bemg earned out by a large number of groups 
in their owm neighborhoods These are multi- 
disciplme groups, consisting of representatives 
of three or more professions or disciphnes psy- 
chiatrists, psychologists, general practitioners, 
pediatncians, nursery school teachers, social 
workers and public health nurses The argument 
for multi-disciphne groups is cogent 

Experience has shown that often when profes- 
sional groups w ith similar mterests but different 
backgrounds come together to discuss the same 
problem, the views of each are broadened and 
each IS able to approach the problem more con- 
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structively It is anticipated that pooling the 
e\periences of the several disciplines concerned 
with mental health will provide a broad and stimu- 
lating program and an excellent base for future 
planmng® 

Hundreds of these commissions are at work in 
more than a score of countries Each of tlieni iS 
concerned with the problem “What do we do to 
cluldren that leads them as adults to make war, 
and what can we do rbout it?” This is i striking 
example of hon scientific u orkers should proceed 
to deal with the problems of world recovery and 
peace And it suggests one angle w Inch I have not 
mentioned — that while jouiuig together to work 
for the all-round development of b ickw ard ireas 
111 foreign countries, we must not forget our own 
It IS no part of my thesis to suggest th it the 
advanced countries siiould stind idle while the 
backward countries catch up with them It is 
their privilege to blaze the trail ind to set the 
example of progress Our ow n civiliz ition is f ir 
from perfect, and we suffer in lieiltli, in morals 
and m pocket bee uise of our b itkward ire is with 

° International Congress on Mental Iloaltli U S 
Bulletin 1 United States Participation in the 
International Congress on Mental Health 


their high fertility and mortality, infenor edu 
cational opportunity and undeveloped resources 
The TVA is showing w'hat can be done by a 
balanced program of development, it is not sur 
prising th it no action of our government in/ecent 
years lias iroused more curiosity and more inter 
est throughout the world 

Let me emphasize once again that we who are 
described is scientists or workers in the field of 
science, must join with all our associates and not 
merely with those who work in the natural sci- 
ences to make our mfluence, our methods and our 
points of view strong and effective forces m the 
solution of the world’s most pressmg problems 
A physiciin who wrote on Remobilization for 
Enduring Peace and Soci il Progress has issued 
this challenge ® 

I s ij to you with the utmost seriousness of 
which I am capable that this is no time to excuse 
yourself from paying the debt you and yours owe 
the social order with some facile verbalism like 
‘Nothing will come of it, it can't be done ’ Begin, 
ind let it be said of you, if there is any more 
history , tiut you labored nobly in the measure of 
111 111 in the XXth century of the Scientific Western 
World 
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Smce the contributions to this symposiimi tie 
concerned mamly with the pvoblem of junctional 
transmission betneen neive and muscle in the 
vertebrates, it may be usetul, by nay of mtio- 
duction, to sketch biieflj the evolution of mech- 
anisms of communication betneen cells We often 
gam a bettei undei standing of the biology of the 
vertebrates if ne have some notion of the nays 
m winch more primitive animals luve achieved 
essentially the same ends 
Most of the protozoa have no pioblem of mtei- 
cellnlar commimication smce they consist laigely 
of smgle cells They do, honevei, have the piob 
lem of mtra-cellulai cooidination of then manj’’ 
activities and have obviously achieved a satis- 
factory solution to this pioblem Foi example, the 
fibriUai system foi the control of ciliaiy beat m 
cihate protozoa is an effective means of cooidmat- 
mg the movements of these numeious oiganelles 
With the advent of multicellular animals the 
need arose for cooidination of the actmties of 
then many cells and oigans No longei could 
messages be conducted tliiough contmuous pioto- 
plasm and ovei lelativ^ely short distances, but 
cell membranes and long distances imposed new 
problems One solution to the problems of dis- 
tance and membi ane b u 1 lei s n as to have cei tarn 
cells develop elongated processes Tins is seen 
foi the first time in the coelenterates nliere 
sensoiy cells aie found mth long piocesses which 
end in close association with eSectoi cells, 01 
carry messages to a primitive netw ork of neurons 
which IS designed to conduct in all directions to 
muscle cells throughout the coelentemte body 


' \tlantic Citx, X J , March 194S 


It IS well to lecognize that this pirmitive nervous 
system aiose from cells already m existence and 
pi obably 1 etamed metabohc systems for conduc- 
tion and processes of transrmssion, from cell to 
cell, tliat had evolved eaihei 

With the origm of bilateial symmetry m the 
flatuorms, the eaiher diffuse network began to 
condense and the movement of animals m a given 
direction lesulted m the begmnmgs of ceplializa- 
tion and the alignment of cell processes mto 
nerves Fiom tins pomt on tluoughout the ani- 
mal kingdom the basic unit plan of the reflex 
ai c is found , but the gi oss anatomy of the nervous 
system vanes with the body plan of each mam 
animal gi oup 

Along mth the development of attenuated 
piotoplasnnc pathways as chrect Imes of com- 
munication anothei type of cooidmatmg sjstem 
evmlved— the endocrine system In this system 
chemical substances produced by cells m one part 
of the oigamsm travel by way of circulatmg 
fluids to all paits of the body Tins is a land of 
‘bioadcastmg' system m contrast to the nervous 
‘telephone exchange’ Only cells which are pro- 
peil} ‘tuned m’ respond to a particular hormone 
The eaily begmnmgs of the endocime system are 
poorly understood, but in the aithropods such 
as Crustacea and msects it is found in an ad- 
vanced state The lemarkable smus glands of 
the ciustacean eyestalks are not imlike the verte- 
brate pitmtary in the diversity of function over 
which they exert control 

It IS obvious m the mvertebrates that a sliarp 
distmction cannot be drawm between the modes 
of action of the nervmus and endocrme systems, 
at least as regards events occurrmg between 
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cells Neurous aie designed foi lapid piotoplas- 
uuc conduction, the e\act natuie of which is still 
poorly undei stood, but at the same tmie thej'' 
may act on an uljacentneuion or on an effectoi 
cell through the release of chemical substmces 
This transmission process, smce it is ovei shoit 
distances and is fist acting, may utilu'e icli- 
tively unstable molecules compared with those 
familiar is hoimones, but chemicil events at 
cell membranes are undoubtedly common to both 
endocime ind nervous coordination It lus been 
known, smce the work of Gaskell m 1914 , tint 
chromaffin cells m the r eiiti il g uigli i of the leech 
give use to nerve hbeis which h ive an c\cit itoiy 
action on the pulsating 1 itci il blood r easels uul 
tint the effects of then stimulation nny lie le- 
pioduced by ipplied adieinlm Giskcll c une 
close to demonsti itiiig cholmeigic iicmons, since 
he also show ed th it the ictioii of inhibitory nci \ cs 
on the s<une \ essels m the leech could be iniimckcd 
by applied must u me 

Of the chemicil substmces, pioduccd bj the 
neivous sj^stem m iiu ei tcbi ites uid appucntlj 
involved m junction il tuuisimssion, iceti Itholmc 
is the best known This ubiciuitous subskuicc uul 
the enzyme systems foi its sjni thesis uul tlcatuic- 
tion weie m existence long befoie the fust diffct- 
entiatcd nei \ e cell Foi eximple, ccituii Inctcin 
aie effective synthesi/eis of uetylcholiiie uul 
acetylcholme ippcvis to be jiieseiit m jiiotozoi 
The fkitworins aie the most pimiitue luinnls m 
which Urge ind eisily demonsti ible uiiouiits of 
acetylcholine and chohnestcr ise occur m nenous 
tissue Acetylcholine has been found m all gioiijis 
above the flatwoims where sufficient isolitcd 
nervons tissue can be obt lined foi issaj , but 
that w'e still have much to leun conceiniiig its 
evict! ole 01 lolesisappueiitto ill who follow the 
work 111 this paiticulu field It should be men- 
tioned in passmg tint neiuons m iiueitebi ites 
undoubtedlv produce uul icleise neuiohumois 
othei thin icetylcholme uul idieinhn IIow- 
evei, the work on most neuiosecietoiy cells Ins 


not piogiessed to the pomt of identifymg the 
chemical natuie of their secretory products 
I have tried to suggest that there are certain 
similar itics between the nenous and endocrme 
systems m iiueitebiates is legirds events occur- 
iing between cells I hive pointed out that cell 
boundaries piesented certain problems in the 
course of evolution of the metazoa and that the 
need for fast, pri\ ite communication simult ine- 
ously to many cells w is met by certain cells be- 
coming giivitly elongated Now by way of i more 
diiect mtioductioii to the subject of this symi- 
posiiim, i few words liny bcsiid ibout junctional 
trinsimssion m the imeitcbratcs If there is 
difhculty' m coiiectly c\ iluitmg the import ince 
of theinu il uul clectiu il events it synapses and 
nemo cffeitoi junctions m the vertebntes, this 
difficulty' IS gicitci 111 the iin ei tcbi ites because 
of then V iiicty' uul the mficciuency with which 
they lie c uefully btuched If one follows the 
common jn icticc of sjuaking of elcctiical or 
chcmic d ti insmiSbiou without ittemptuig to 
iccountfoi the precise mode of iction, or without 
considerition for the mteidepeiulencc of elec- 
tric il iiicl chemical events in nerve and muscle, 
one 111 ly s ly th it it some junctions, such as iierv e 
to body muscle m leeches, trinsimssion seems to 
bo pimuiiilv i chemicil event, while m aitluo- 
liocls it ijijieus to be elcctiical In the case of the 
control of heiit be it m decipod Crust ice i the 
evidence jioints to the involvement of icetyl- 
cholmc 111 the ictioii of the evcititoiv nerves on 
the hcviit while the mhibitoiy nerves appear to 
ict Without this kind of mecliition The question 
that now iiises is — iie there two stiictly' mde- 
lienclcnt modes of junction il transmission — chem- 
ical uul electric il — oi ue chemical uul electric il 
events closely mtei woven, with one oi the other 
moi e c isily demonsti itcd deperidmg on the 
paiticulu junction being studied oi the interests 
and techniques of the investigator^ We may' hope 
that the pipeis to follow will help in insweiing 
this question 
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Tills discussion will be confined to the ‘trans- 
mitter’ problem, i e to the events that take place 
between the arnval of a nerve impulse at junc- 
tions and the subsequent settuig up of a muscle 
impulse No attempt will be made to refei to all 
of the pertment hteratuie, particularly to earher 
now qmte well known papeis dealing with prob- 
lems of transnussion 

Since the discovery of the junctional potential 
at the end-plate (ep p ) about 10 years ago (11, 
16) it has been evident that tlus lepresents an in- 
termediary process betw een nei ve and muscle im- 
pulses The properties of the e p p have since 
been studied in great detail in noimal and cuiai- 
ized muscle It w as concluded tliat the e p p is 
an expression of an excitatoiy piocess, the ‘trans- 
mitter’, whose tune couise and mtensity could be 
analyzed From smgle nerve-muscle fibei prepaia- 
tions it became cleai that the end-plate potential 
normally sets up the muscle impulse by depolanz- 
mg the muscle membrane around the junction to 
a critical level The mam problem now' is not how 
the muscle impulse is set up, but how the nerve 
impulse sets up the e p p As a general scheme the 
followmg sequence can be presented nerve im- 
pulse — » ‘transimtter’ — * e p p — > muscle impulse 
‘Transmitter’ should for the present mean no 
more than an excitatory process, some mechanism 
pioduced by nerve impulses to brmg about the 
epp 

At this pomt it may well be stiessed how neuro- 
muscular transmission fits mto the geneml pictuie 
of transmission m the neiv'ous system Events 
analogous to the epp occui at numerous cell 
junctions m a varied number of animals and or- 
gans The similarity of piocesses may be seen 
from records of figure 1 at sj'mpathetic ganglia m 
the cat, m tlie sqmd stellate ganglion and fiom 
potential changes m the cat or frog’s spmal cord, 
as recorded from the v eiitral roots Also the Lim- 
ulus heart ganglion belongs m this class (29) All 


* The recent work of the author reported in this 
paper was aided by a grant from the National 
Foundation for Infantile Paraljsi 


these have one common feature, namely the ‘syn- 
aptic’ potentials which cause the propagated im- 
pulses ‘Synaptic potential’ may be defined most 
conveniently as the potential set up trans synap- 
tically by a presynaptic neive impulse It nor- 
mally constitutes a Imk between two processes, 
havmg different properties fiom both 
The study of junctional potentials lias so far 
been applied to crustaceans and vertebrate skele- 
tal muscle (cat, frog) but has not been extended 
effectively to smooth muscle and the heart Tlie 
leasoii hes m the morphology of these structures 
which makes them at present ‘maccessible’ The 
local natme of junctional potential clianges, which 
is normally swamped by the much larger propa- 
gating impulses and the shuntmg effect of sur- 
loundmg tissue, make electrical recordmg tech- 
niques difficult even m isolated preparations like 
the sartorius of the frog Tlieie is hope now tliat 
e p p ’s may eventually be recorded m human be- 
mgs, particularly m some pathological conditions 
01 after treatment with certam curare like drugs 
The end-plate has become, m recent years, i 
physiological entity which at present cannot be 
stiictly identified with the stioicture of the his- 
tologists, although progi ess m tliat direction is be- 
mg made, particularly by Couteaux (7) hluch in- 
terest IS also focused on comparative studies of 
stiuctuies hke the plates of the electric ray's (14) 
Tlie e p p , for mstance, while oiigmatmg m the 
end-plate which can be quite accurately located, 
involves also the surroundmg muscle tissue which 
becomes depolarized before the muscle mipulse is 
set up Conveisely the muscle impulse, if started 
by direct electrical stimulation depolarizes the 
end-plate while it propagates past the junction 
Effective membranes sepaiatmg muscle from end- 
plate do not appear to exist (22) Tliere are some 
distmctive piopeities peculiar to end-plates spe- 
cific cheimcal excitabihty to substances like nico- 
tme, caffeme and acetylcholme (ACh), tlus is 
greatly mcreased by denervation No peculiar 
electric excitability has, however, been noted 
Also K+ does not show specific stimulatmg effects 
on junctional regions of frogs With tetany or cal- 
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cium lack the eud-plate becomes involved piior to 
other structures In myasthenics foi mstance the 
junctions seem to be affected fiist Cuiaie acts 
specifically on this aiea When a nerve impulse 
leaches the junction it cm set up a lesponse as 
large as the muscle impulse but diffeient in ch u- 
acter, this type of lesponse caimot it piesent be 
produced elsewheie along a muscle fiber (21) 

We know piactically nothing about the basis ol 
this specialization, but fiom evpeiiinents on gm- 
glion cells m changmg the chemical envnoninent 
(4), similar properties in othei synapses, as com- 
pared with i\ons, maj' be suspected 

The physiology of a diffeient type of eiul-plate 
fiom the well-known one has lecently ilso been 
mvestigated in stiiated fiog muscle (24) It re- 
ceives small diimetei motoi neive fibeis which set 
up a potential resembluig the cui irized c p p of 
the known ‘tmteh system’, or the pieialeiit loc il 
junctional potential of cuistaceaiis As m the 1 it- 
tei the potential produces local non-prop igitcd 
shortenuig of numeious muscles, it is ibsent in 
some 

The present discussion w ill be confined iiiamlj 
to Transmission in the twitch system of the frog 
and to the ‘noimal’ one in mammals, the onlj one 
so far known The inalogy between these two 
seems complete 

The role of the e p p in mituting muscle im- 
pulses IS w'ell shown dining the progressive .ictioii 
of'curarme (fig IB) Theepp can be dcci eased 
by about two-thirds before neuromusculai block 
results and it appaus tint a ciitical mininul 
membrane change is lequned for successul ti ms- 
imssion This implies th it the noi mal transmitter 
mechanism has a fan safety maigui Such action 
IS, by the way, probably at the b isis of the possi- 
ble clinical use of this drug 

The ‘transmitter’ pioducing the e p p docs not 
cease to act after the muscle impulse h is been set 
up but IS still piesent foi seveial milliseconds 
(msec) It produces the subsequent potential 
cliange which is confined to the end-plate iiid is 
the first to be affected by any igent which tends 
to block tiansmission, such as cuiaie oi fatigue 
Willie figure 2 A gives a rough estimate of the pci- 
sistence of the normal e p p i more dehviled an it- 
ysis has been made by a study of the cuiaiized 
potential at the junction This is largely based on 
two issumptions a) the potential is built up 
while the ‘tiansmittei’ acts and its rate of use 
and magnitude is an appiovimate indicition of 
‘transmitter’ intensity, fi) when the ‘tiansmittei’ 


has ceased, the iiotential declines, apjiroMmately 
exponentially Such an analysis is mdependent of 
the natuie of the cxcit itoiy process In this waj 
a totil duration of ibout 5 msec , reachmg a maxi 
mum 111 the first 2 msec at 18°, has been obtained 
foi fiog’b muscle (13) A different approach, while 
applying the b*ime inmciple ind giving similar re- 
sults, w IS used in studies on in teiaction of nerve ex- 
ert ition with antidromic muscle impulses Figure 
2D selves as illustration A iieiwe impulse may 
reach the neuio-my il junction while a muscle im- 
pulse sweeps j) ist it, rendenng it refractory Dur- 
ing tint jieiiod no potential can be built up As 
soon, how ever, is the membrane recovers, the sur- 
x'lving ‘ti insmittei’ jiroduces i depolarization 
which miy persist for several msec Figure 2C 
shows i coiicsiionding jneture, but obt lined by i 
diffeient jiroccdure Potentials recorded at the 
cnd-pl itc, set up bj nerae stimulation and direct 
muscle stimulation, weio superimposed The dif- 
ference IS due to ‘ti iiisinittei’ contribution and is 
confined to the end-pl ite i cgion (for details see 
22) The X iliditj of such in qipro ich is supported 
bj expci linen ts with applied currents or chemi- 
t ils The ‘ ictne’ trinsmittcr pluse is easily re- 
produced 1)} i rect iiigiil ir currot pulse, if ip 
plied instead of a nerxe impulse on top of in 
iiituhoniic muscle spike, it produces similar 
membrine chinges while the current flows (fig 
2B) 

Nviuiu- 01 'lub ‘aiLVNsmrrbu’ 

This much deb itcd subject w ill be discussed m 
lel ition to the e p p oiilj Smee the ‘transnutter’ 
is lesponsible for the epp it follows that any 
iiicch iiiism acting on it wall affect the junctional 
potential ilso In the first pi ice it does not seem 
helpful to call the cjcle of trinsnnssion purely 
‘clectiical’ 01 ‘chemical’ It Ins, howexer, become 
accejited to call ‘electrical’ the piopagation of i 
iieix'e impulse in which the mechanism of spread 
IS inituted by cm rent flow The impulse cycle it- 
self IS obx'iously complex in n ituie If, in the 
course of an impulse i substance is ‘liberated’ or 
ions le ixm the ineinbrine oi if, for iiistmce, an 
enzyme system is ‘activated’ then the teiin ‘them- 
iciF IS gcuei-illy used This concept seems to be 
del wed 1 ugely fiom hoimoiie secietion 

‘Cheiincal’ mechanism How then does the ACh 
hyiiothesis fit into this picture’ Accoidnig to this 
thesis ACh should be i esponsible foi the epp and 
should noimally disappe.ii at a similai rate The 
mam suppoit for the theory is derix'^ed from the 
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follomng e\ndence and based on aigunients as 
stated m pait m 1942 by Eccles, Ivatz and Kuf- 
fler 

ACli IS liberated bs motor nerve impulses, it 
has a powerful and rapid stimulating action on the 
end plate region of the muscle, it is lapidlj hj 
drolj zed bj an enz\ me concentr ited at or ne ir the 
end plates The rvpidit\ and chemical specificiU 
of the 4011 effect suggest that ACh produces its 
depolarizing action bv combining with specific 
cliemicil receptors on the surface Curanne, while 


piolongecl This actually happens and junctional 
potentials lasting for seconds may be obtamed 
The effects ai e pai ticulaily striLmg w ith repeated 
nenm excitation Normally the ‘tiansmittei’, al- 
though outlasting the setting up of the muscle im- 
pulse, decays befoie the lefractoimess has lecov- 
ered With eserine, however, it may peisist long 
enough to set up repetitive, mstead of suigle le- 
spouses 

Some difficulties aiise with cuiaie eseime an- 
tagonism hke the shoitemng by cuiaime of pio- 



Fig 1 Potential CH\i,GEs at various junctions A Squid stellate ganglion, single synapse prepara 
tion, during development of fatigue N'erve impulses (spikes off the record) arise progressively later 
from synaptic potential (6) B Single nerve muscle fiber preparation during progressive curanza 
tion Muscle impulses arise progressively later from e p p ’s (21) C Cat, potentials from ventral root 
in response to dorsal root stimulation d Spike from monosj naptic reflex discharge c and e Spike 
partially and fully inhibited b> preceding nerve vollej Note svnaptic potential (10) D Cat stellate 
ganglion before (i ii, m) and after, (iv, v) complete curarization -Vniplification varied krrow in iii 
shows double step rise (S) 


apparently not affecting the 4Ch liberation, op 
poses Its depolarizing action on the muscle mem 
brane Since, in addition to this specific blocking 
iction, curanne chemicallv resembles 4Ch (both 
are quaternary ammonium cations, as also are 
other substances with siinil ir actions), it seems 
likelj tint it also acts b^ combining with these 
same chemical receptors (cf the receptue sub- 
st nice of Langlej ) 

If w e assume th it agents mhibitmg cholme es- 
tense (ChE) exert then action on the ACh mech- 
anism, and not by some othei pioperty, then the 
‘tinnsnutter’ effect as analyzed aboa e, should be 


longed junctional potentials m esermized muscle, 
further, for mstance, even with laige doses of es- 
eime the ‘transmitter’ is destioyed at a faiily high 
rate, mdicating some eseime-resistant mechanism 
of destiuction At crustacean junctions and m the 
fiog’s or cat’s spmal cord, ACh and cuiaime seem 
meffeetive although electrical events aie basically 
sinulai to nerve muscle junctions, an extension of 
tlus hypothesis to such stiuctures is at present 
difficult On the whole, howex^er, it still offers a 
plausible explanation foi neuro-muscular tians- 
mission It is also conceivable that ACh would be 




440 


FEDERATION PROCEEDINGS 


Volume 7 


‘libeiated’ or ‘activated’ in the end-plate legion, 
1 e tianssynaptically, by cuiients generated by 
the nerve impulse Smce, however, an antidiomic 
muscle impulse depolarizes the end-plate region, 
it would follow that it also liberated a ‘transmit- 
ter’ This can ceitainly be excluded m eseiinized 
muscle, where the typical prolonged end-plate po- 
tential change does not appear with antidiomic 
stimulation 

‘ElectncaV mechamsin 'What is the i ole of cui - 
1 ent flow genei ated by the nei ve, in pi oducing the 
epp ? That synaptic oi nerve-muscle transmis- 


tion and excitability changes of identical time 
course Penetration of a small fraction of the nerve 
impulses will suffice to cause membrane changes 
which may bring threshold lowermg of say 90 per 
cent Currents will also penetrate through a co- 
cainized region (26) and probably also through 
many other tyjies of block An essentially similar 
approach has been used previously by Blair and 
Eilanger (3), w’ho show'ed that an anodal block 
may pi event the propagation of one nerve impulse 
w'hile a subsequent one will penetrate This ob- 
servation is mteipieted m the following nuniier 



Fig 2 Epp and ‘TRANSMiTTbn’ vcrioNin single nerve-muscle fiber preparations A Interfice 
recording, accuiate end plate position, shows Hte e p p component following nerve stimulation B 
Isolated muscle fiber in paraffin oil, stimulated by prolonged current pulse, two records supenni 
posed, a, current pulse withdrawn at irrow and h, pulse continued until diphisic wave, builds up po- 
tential Note the absence of potentiil addition on top of spike, compare with D below C Prepara- 
tion m paraffin, one electrode at end-plate A’ ifter nerve stimulation, M ifter direct ‘antidromic’ 
stimulation of muscle fiber Records superimposed D Same preparition and set up, a, antidromic 
alone, b antidromic plus nerve impulse Action of nerve impulse starts it irrow, but adds potential 
only later (22) 


Sion IS pioduced m such a w'ay has been stated m 
one foi m 01 anothei foi about 70 years and longei 
Two expel imental findings seem to be most pei- 
tment m this connection a) the ‘electiical’ na- 
tuie of piopagation m neive and b) cm i ent flow- 
ing dm mg a neive impulse m one fiber can pene- 
trate an adjacent fibei and can cause changes m 
threshold there 

The role of cm i ent spread m the propagation 
of nerve impulses has been demonstrated by 
Hodgkm (18) Part of the neive impulse wall pene- 
trate through a blocked (piessme, cold) region for 
several mm and will cause membrane depolaiiza- 


the action cm rents of the fust blocked impulse 
penetrate the blocked region, helping the follow- 
ing one to ‘jump’ across The nature and mechan- 
ism of these phenomena is well discussed by Ei- 
langei and Blair m a series of pipeis This method 
was also used in the present expeiiments 

The analysis of Katz and Schmitt (20) and of 
Maiazzi and Loieiite de N6 (27), of the effects of 
penetrating cmients duimg impulses, present im- 
piessive evidence foi the efficacy of such flow 
from one cell to anothei These and numerous 
other expeiiments on mteiaction of adjacent tis- 
sues dm mg activity (1, 17, 19) greatly mcrease 
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one’s confidence in tlie likcliliood of siinil u e% ents 
for syn ipses md ner\ e muscle junctions A tlicoi v 
on these lines m is recently elaborited by Eccles 
(9) ind the pimciples iieie extended to covei ilso 
mhibition phenomein (o) 

While details of Eccles’ thcoiy uiii be found 
elsewhere, i short suiunuiy of its mini points 
follows 

1 Vn impulse in i pre sj n iptic nerve fiber 
genorites a current which gives a diphasic effect 
at the sjnaptic region of the post synaptic cell 
iiitli a total duration of probablj not more tliui 
1 msec ill manniiali in muscle iiid the spin il cord, 
initial anodal focus, w ith cathodal surround , more 
intense cathodil focus, with anodal surround 

2 This cathodal focus sets up i brief and in 
tense local response it the sjnaptic region 

3 From this local response, i catolcctrotoniis 
spreads decrement illj over the post sjnaptic 
cell membrane 

4 \ propagated impulse is set up in the post 
sjniptic cell, if this catelectrotonus is above a 
critical vilue If it is below, then, as the local 
response subsides, the catelectiotoiiic surround 
decais passivelj 

One of the new coutiibutions of Eccles m this 
scheme was the mseitiou of the local response, 
thereby obtammg a mechanism for settmg up the 
large post-synaptic response Tlus would enable 
relatively w eak cun cuts to effect transmission 

In an attempt to test the stmiulntmg efficiency 
of cuiients penetrating from the nerve termmals 
to the end-plate, a few piehmmaij' experiments 
haxm recently been completed They were 1 ugelj’^ 
prompted by Eccles’ new challengmg theory and 
by numerous exchanges of ideas w ith Di B liatz 
of University College, London a) Nerve mipulses 
were blocked by an anode witlmi a mm of the 
nene termmals wlule obserxmg the potential 
clianges at the end-plates b) Subthreshold ca- 
thocLil shocks of different strength and duration 
weie applied to the termmals wlule recoiding 
nearby at the junction c) Neuro-niusculai delay 
tmies were measuied aftei the nerve liad been 
stimulated near the junctions All experiments 
weie done on dissected preparations, containmg 
about 3 to 4 muscle fibeis wath their mtact nerve 
supply The senuteudmosus muscle was pieferied 
for these dissections Under the nucioscope neive 
blanches innervating adjouiuig fibers within a 
small area could easily' be located It was essential 
to clean the nerve fibeis right down to the junc- 
tions In suigle neiwe muscle fiber pieparations 
this IS more difficult than in such small bundles 


iiul fuitheimoie the neive t in be h indled in the 
litter moie Loineiiiently without injury, paiticu- 
laily bv pulling It was thus easy to pi ice stiniu- 
Iiituig electiodes (100 fi diimetei) it the nerve 
cutty The next essential fe^ituie is accurate re- 
coidmg from the idjoiiimg end-plates In single 
neive muscle fibei preparations the mitul deflec- 
tion lesultmg after nerve excitation may be 
eiituely composed of the e p p component (21) 
Such a recording position then can be regarded as 
coveimg the entire end plate region In the pres- 
ent expermients only those pi epaintions w ere used 
wheie an imtial e p p component of about 50 per 
cent of spike height w is obtained and wheie a shift 
of 100 nucra caused a m irked fall of tliat com- 
ponent Such end-plate localization was ahvays 
within 0 5 nun of the dissected nerve entry 
Scatter of end-plates is easily detected The 
prepanition was eithei completely surrounded by 
pai-affin oil oi the muscle fibeis weie kept at the 
oil-paraffin interface, with the nerve peneti-atmg 
the interface into the paraffin (21) ^Vlllle both 
types of 1 ecordiiig give the same i esults, the latter 
method was piefeired since more stable ind accu- 
rate lecording conditions were obtamed 

Blocking of nerve impulses Chlorided fine silver 
electrodes foi blocking conduction could be placed 
conveniently at any' portion of the neive, entirely 
suriounded by piraffin oil, while the neive trunk 
was stimulated aboie Smcethemusclefibersweie 
generally imieivated by not moie than 2 to 3 
nen'e fibeis, block of conduction usually occiured 
simultaneously in all Tlie block, howevei, could 
be kept just critical as determined by the follow- 
ing test (a) UTien stimulating at a frequency 
around 3 per second occasionally a twatch of the 
muscle fibers w'ould result, indicatuig penetration 
past the block (6) Asecondimpulsefollowang 10 to 
50 msec after the fii st one w ould i egul irly set up 
noinial muscle activity', thus ‘junipmg’ across the 
block (3) 

Nerve impulses blocked m such a manner chd 
not exeit an appreciable potential change on the 
nearby end plate legion A cliange of 1 to 5 per 
cent of the noi nial mitral e p p component w ould 
have been easily detected The stimulatmg effi- 
ciency of penetiatmg cui rents, under smulai con- 
ditions, extendmg several mm past an anodal 
block, has been fully' demonstrated in single nerve 
fibers by Blair and Eilangei 

Subthreshold slimulation of nene terminals At 
the cathode of an applied current pulse an extra- 
polai spatial and temporal spread of electiotonic 
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potential lesults If a pulse of neai -threshold 
strength is applied to the nerve poi tion within 1 
mm of the end-plate, then the termmal legion 
should become paitully depolanred This in turn 
will cause cuiient flow fiom the non-affected parts 
mto this aiea, pait of it penetrating the nearby 
end-plate legion The e\peiiment is cssentiilly 
similar to the pievious one, wheie the blocked 
impulse furnished the subthi eshold excit ition 
Beside biief shocks, double condense! dischaigcs 
of varymg shape and duiation ueie used Such 
currents passmg thiough the junctional legion did 
not cause any depolaiization exceeding scxenl 
pei cent of the noimal e p p size 



Fig 3 Semitendinosus, isolated prepaha- 
riON of 3 to 4 muscle fibers and nerve supply In- 
terface recording at 22 5°C Stimulating cathode 
within 0 5 mm of cnd-platc electrode Stimulus 3 
times threshold Stronger stimulus does not re- 
duce shock-respouse period Arrow marks initial 
e p p size Time 5000 c p s 

New 0 muscular delay Neuiomusculai delay 
and its analogue, synaptic delay, may be defined 
as the time between aiiivil of a neive impulse 
front and the start of the e p p oi sjmiptic po- 
tential Synaptic delays foi mammals h ix e been 
calculated foi the ceutial neivous system by Lo- 
lente de N6, Eccles, Lloyd and others Theie 
seems to be agieement foi values langing between 

0 5-0 9 msec In those values no iccount is taken 
of synaptic potentials The neuiomuscul ii delay 
for fiog saitoaus has been calculated as between 

1 I to I S msec at 20'’ (13) A somewhat moie 
accuiate estimate can be obtained by stimulating 
the terminal nei ve i egion while i ecoi ding fi om the 
end-plates Such a lecord is illustiated m figuie 3 
A maximal cathodal shock is follow'ed aftei 1 0 
msec by the rise of the initial e p p Furthei 
stiengthenmg did not shoiten the shock-i espouse 
period This time then may be assumed to consist 


of conduction time, ‘setting-up’ time and the true 
delay period 

It seems icasoiiable to issume that the nene 
fibers w ere excited w ithin half a mm of the actu il 
end-plate Nerve conduction time ovei this 
stretch would be negligible at speeds prei ailing 
in the nerve trunk It w is found that conduction 
velocities of the motoi nei vc fibers of this prepara- 
tion were aiound 30 m/scc at 22°C Besides the 
delay itself there icnuiiis then the time foi ‘set- 
ting up’ a nerxc impulse With condenser dis- 
charges (also used in fig 3), iismg sharply to a 
peak m 0 05 msec and f illmg to one-half m a fur- 
ther 0 1 msec , the earliest nerve impulses re- 
corded ncai the stirauhtmg cathode m isolated 
netves irosc m 0 1 msec after onset of the con- 
denser discharge With shocks nearer threshold 
the 1 itent period increased Under these condi- 
tions, unless the nature of clectrotomc spread is 
ridically different ox ei the 0 5 mm stretch before 
the end-plate, one m.iy issumc that the termmal 
region is greatly affected practically mstantane- 
ously by electrotonic spread md subsequently by 
the ‘active’ portion of the spike, probably withm 
the first 0 2 msec (cf later) There remams then 
i period of about 0 S msec delay m the prepara- 
tion of figure 3 Li otliei pieparations the times 
cilculated on this basis \aricd between 0 5 and 
1 msec at about 22‘’C Durmg the delay no inter- 
mcrlury potential changes were detected at the 
end-plate precedmg the e p p This was ascer- 
tained several times by crushmg the nerxe ter- 
mmal, causmg block The subsequent record did 
not differ m its course up to the mitial e p p de- 
flexion and was ne.uly identical with the normal 
b ise Ime at just subthreshold stmiulus strength 
If the nerve teimmal is ladically depolarized 
(luring the greatest pait of the delay peiiod, cui- 
rent flow' into that aiea should occur from the 
suii omul Fill ther, if w e assume that the e p p is 
set up by the penetrating currents from the ter- 
minals then w'e must iccount for the lag between 
the tw 0 pi ocesses Eccles believes that factors like 
the initial anodal focus and the time constant of 
the ti mssynaptic oi tiansjunctional legion, de- 
1 i-ying the bin! ding up of the potential could be 
an idequatc explanation With stimulation prac- 
tic illy at the end-pl ite, how ex er, the duration of 
the initial anodal cuiient should be extiemely 
shoit piobably of the ordei of 0 2 msec , if tint is 
the time assumed foi the active part of the nerx'e 
impulse to reach the ternnnals wnth strong stim- 
uli, it IS uncertam therefore whether relatix'clv 
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long delays (cf also later) can be explained on 
such a basis 

In order to elucidate events in terms of cuirent 
distiibution, it uas attempted to reconstruct Imes 
of cuiient flow for the present situation smiilar to 
the scheme of Eccles The ongm of the cathodal 
effect at the junction is diffeient if an mipulse is 
set up at the end-plates ind propagates awaj , or 
when the impulse approaches Figure 4 illustrates 
the scheme of flow when the nen e impulse is set 
upwithmamm of the junction Theie would be 
a short anodal focus and cathodal surround cie- 
ated transjunctionally lastmg until the active 
part of the impulse reaches the endmgs (fig 4, 1) 
The subsequent situation is more difficult to ns- 
uahze and is eertamly diffeient fiom the usual 
one, when the impulse appioaches the end-plate 
(9) It IS drawn m tw o sections Ilfliile the mipulse 
spreads to the teiminals it also extends m the op- 
posite direction, cie ituig a stretch of about 4 to 6 
mm (at 20-30 ra/sec conduction aelocity) of 
nearlj uniformly depolarized ner\ e The cathodal 
focus at the end plate would then be proxaded b> 
currents geueiated bj the adwanemg impulse 
drawn m figure 4, 2a Tins cathodal contribution 
would dimmish as the impulse travels further 
iway fiom the end-plate Duimg the same peiiod 
the site where the impulse was mitutecl would 
start to reco\ ei and a field of current distribution 
as seen m figure 4, 2b, would dexelop and proxade 
the cathodal focus until the termmal ner\ e region 
lias been largely reatoied, piobablj withui 1 msec 
By tliat time the impulse front leaxmg the junc- 
tion would be at least 20 mm away, thus haxang 
no 01 neghgible effect 

It remams questionable whethei such a scheme 
provides an adequate cathodal focus In tins con- 
nection it IS mterestmg, how ex er, to note that the 
e p p sliape set up xxath both types of excitation 
(nerx e impulse appi oaclimg oi leaxung end-plate 
region) is not appreciably different 

Duration of penetrating current and of ‘transiml- 
tcr’ effect Experiments on the mteraction of nerx e 
impulses and aiitichomic muscle impulses (cf 
above) proxade an additional difficulty for an 
‘electrical’ scheme If i nei x e impulse* reaches the 
neuiomuscuLai jmiction duimg the rismg pliase of 
a muscle impulse, set up antidromicallj , then it 
does not produce an added potential change until 
the refractormess lus partially disappeared This 
pel rod may be 0 5 msec (fig 2D) but can also be 
nearly twice as long After tliat delaj the ‘trans 
jnitter’ proceeds to affect the membrane, buildmg 
up the later portion of the e p p (Incidentallj , bx 


this tj pe of ex-periment the effective neuromuscu- 
lar debx — airixnl of nerve mipulse to start of rise 
ofepp (cf abox'e) — may be prolonged bj'' a fui- 
ther msec ) Accordmg to similar analj ses then the 
bmldmg up process underlj mg the e p p may last 
about 5 msec m frog muscle (22) In terms of cur- 
rent flow this miplies that the nerx e impulse m the 
ternimals produces transjunctionally penetratmg 
cmrents of a similai dmation mstead of the gen- 
erally assumed short pliase of about 1 msec cal- 
culated foi axons (9, 20, 27) 

In xaew of such difficulties one may postulate 
(9) that normally the shoit penetiatuig current 
sets up a local i espouse which his a time course 



Fig 4 Diaobam OF cuRRiXT iLOxx at mjoneu- 
ril junction 1 Impulse set up it nerve within 0 5 
mni of end-plate ‘4ctix o’ part of impulse shown 
bj shaded area Brief anodal focus A and cathodal 
surround created at end plate 3a and 9b Nerve 
impulse has reached terminals, creating cathodal 
focus at C end-plates Actual current distribution 
should be combination of two diagrams (see text) 

similar to the subsequent muscle potential Tins 
assumption, howexei, encounters difficulties m 
xnew of the mteraction experiments (see aboie) 
The peneti-atmg cmients would haxe to set up 
the local i espouse m ‘completely’ lefiactory mus- 
cle which does not peimit exen a small additional 
depohiization smee the end-plate area is aheadj 
depolarized by the antidromic impulse Survixang 
that period the local response w ould ‘grow ’ and 
then decay aftei sex eral msec It is questionable 
whethei a local response can be set up or main- 
tamed imdei such conditions A1 tenia telv, the 
duration of the penetratmg cui rents has to extend 
oxer the entire ‘actixe’ phase of tlietiansmitter 
action 

GENEHAL DtrSCTJSSION 

The prelunmarj experiments reported here m 
comiection xxath transmitter’ pioblems represent 
an attempt at elucidatmg the role of action cui- 
rents m transmission Thej are mainly based on 
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the assumption that penetiating cuiients should 
produce an electrically detectable membiane 
change If, then, the epp is set up by cuiient 
flow generated by the neive impulse, the junc- 
tional region should be affected by certain changes 
m the nerve teimmals provided that cm rents can 
estabhsh an adequate cn cuit betw een endings and 
end-plates In the case of subthi eshold excitation 
of the termmal neive legions without subsequent 
tiansjunctional potentials, it could possibly be 
aigued for mstance that the effective penetiatmg 
component was limited by the hck of ‘bieakdomi’ 
and consequent loweied lesistance p itliw ij Such 
an argument does not hold if the iieix'e is maxi- 
mally stimulated neai the end-plate The icla- 
tivelj’" long neuiomusculai deliy uitli the end- 
plate not affected in spite of such (intense) ex- 
citation neaiby m ly be used is in aigumcnt foi i 
discontmuity of excitatory meclianisms How- 
evei , one may also atti ibute to the nei ve tei minals 
very special pi opei ties pi eventing a quick cuiicnt 
spread This also nould give the anodil focus 
more tmie to develop The neive impulse in the 
same fibers iiould tiaxel duiiiig the usual dchy 
peiiod ibout 30 mm If a slow mg of the excit itioii 
spread m the teimmal region by i factoi of 30 
to 50 as compaied with the other pirts of the 
axon did occur, one may attempt to accovmt foi 
the settmg up of the noimal epp by current 
spread The quick taper mg off of the final 
blanches makes a greatly slowed conduction 
plausible One must not assume, howevei , that, m 
order to set up a postjunctional potential, the im- 
pulse hasfirst to 1 each all theactiuil tei mm il points 
Smce the fine neive blanches he in apposition to 
the end-plate ovei a definite distance befoie tei- 
mmatmg (7), one should expect the potentiil 
cliange to start as soon as the impulse enters th it 
last stretch A coii elation between conduction ve- 
locities m nerve fibers and the delay per lod it junc- 
tions IS of inteiest m this connection It can be 
done accuiately foi nenm-muscle junctions A suf- 
ficient number of experiments is not yet available 
The observations lepoited heie were, m fact, 
undertaken in the belief that suppoi tmg evidence 
could be obtamed foi the effective tianssynaptic 
action of current spread They alone do not dis- 
prove that type of transmission (cf , howevei , be- 
low) In face of endence demonstiatmg the idle 
of current flow in conduction and also in pi oduc- 
mg excitability changes in adjacent nerve fibers, a 
similar mechanism acting across junctions but 
especially cential synapses lemams a plausible 
assumption It naturally need not be assumed 


that the same mode of transmission pertains to 
all nei vous tissues The configuration of the tissue 
junctions, like issymmetiy of contact, also plays 
111 evident lole m schemes of transmission par- 
ticulailyin ciseof cuiient sjiiead Theabsenceof 
facilitation and the 1 1 ritio between mcoming 
nerve impulses and tiansjunctional disthaiges m 
the normil ‘twitch’ system is m contrast to the 
genei il picture m the cential nervous system A 
smiiliii mechanism of faeilit ition is, howevei , evi- 
dent in the sniall-nerxe motor system of skeletal 
muscle 01 m crustacein neixe-muscle transmis- 
sion The electrical scheme is a proposition of cur- 
rent densitj’’ w Inch m ly not be achieved in the rel- 
itivcly 1 iigeneuromiiscul ii junction, for instance 
owing to fine blanching of the nene termmals, 
ind this may be the leison why piechctions based 
on obseixations on cuiient spread elsewhere do 
not come tiiie in myoncur il transmission A suffi- 
cient density', howexer, miy' result at small syni- 
iptic knobs 

Other difficulties of in ‘electrical’ explanation 
li n e been pointed out by Eccles (9) The curare- 
block lemiins unexplained, the effect of anti- 
cholinesteiases on the e p p pomts to a role of an 
ACh-like transmitter Long delays in some sys- 
tems hue to be considered (15, 30) An assump- 
tion of the dll ihty of tiansmittcrs supplementmg 
each other may be, to many, an obx lous, but un- 
atti ictive solution of chfficulties 

The mhibitoiy nerve impulse m crustaceans 
leichmg the end-plate region and actmg on the 
membrane and on the Imkiges beyond it,i e byan 
intracellul ii mechanism, wuthout changmg its po- 
tenti il, is a further difficulty pomtmg out the pos- 
sible ineffectiveness of mere cm rent spread fiom 
a neive impulse (25, 28) It emphasizes the well 
kiiowm f ict that membianes can be greatly af- 
fected without appreciable change m restmg po- 
tentials Cuiaiine at junctions and novocame or 
cocaine m neive oi muscle bemg just tw'o 
exunples (2) Theie may be smiilar meclianisms 
operating in the phy'Siological processes of the 
x'citebrate nervous sy'stem They are, how'ever, 
laiely consideied to be pait of mhibitoiy func- 
tion, 1 e neive impulses purely mhibitoiy m na- 
ture, conditionmg the membrane but not chang- 
mg its potential Conversely, also, sight has been 
lost of Gaskell’s (1886) old, butseveialtunescon- 
firmed obseivation, tliat the mhibitoiy action of 
xngus stimulation is accompanied by an mci eased 
polaiization of the heart muscle An adequate 
histological picture of ciustaceans, sliownng the 
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end-plates receiving both types of nerve fibers, is 
of priniaij importance 

Difficulties from experiments with leratrine A 
further serious difficulty of effective action cur- 
lent penetration uito the ti-ansjunctional region 
arises from evperinients with vena trme Thesehave 
not been discussed before m this connection It 
should be an essential featuie of any ‘eleetricar 
theory that the nerve unpulse generates the current 
flow settmg up the e p p and, consequently, pro- 
longed potentials m the nerve termmals should 
also be accompanied by prolonged transsynaptic 
changes Such exTierimental conditions are ob- 
tamed by veratrme treatment of preparations 
Veratrme mcreases the normal after-potential in 
axons and cei tainl j should do the same m the term- 
inals No concoinnutant prolongation of e p p ’s, 
however, could be obseiwed m well eon ti oiled e\- 
peimients (23) Such tests should also be applied 
to synapses like ganglia Tins type of experiment 
also appears to exclude the afterpotential fiom a 
primary role m normal transmission It seems sig- 
nificant tliat, m Ime nith the present argument, 
veratrme does not change appreciably the short 
spike component of an impulse Production of 
‘transmitter’, therefoie, should be associated with 
this part of the nerve impulse only, probably w itli 
the period of ‘bieakdown’, which is unlikely to be 
much longer than 1 msec To account for the an 
alyzed 'transmittei' duration, the breakdown 
would liave to last around 5 msec in the terminals 
It appears from the piesent experiments that 
for successful tiansnussion the nerve termmals 
have to be completely depolaiized, smce mter- 
mediaiy activation does not produce any graded 
transjunctiona^ changes (cf also aftei potentials) 
It IS conceivable that permeability changes of the 
nerve terimnals w ould affect the end plate mem- 
brane lying m close apposition Although mtmiate 
structural details are not known it may be as- 
sumed that many slow ly moving ions could reach 
the transjunctional legion even durmg quite a 
short delay period No evidence for any mterme- 
diar}’- tissue betw een tei mmals and muscle surface 


exists (howevei , cf 7) Theoietically, ions like K"^ 
could «et up the e p p ’s, but until good evidence 
for some othei mechanism becomes available it 
seems moie leasonable to assume that dm mg the 
breakdoivn some stoi ed ACh-like substance is re- 
leased in the termmals 

STJMSLXRX 

The discussion is confined to the ‘transnutter’ 
problem, i e to the mechanism by which the nerve 
unpulse gives rise to the end-plate potential Du- 
ration and mtensity of the ‘transmitter’ is an- 
alyzed In tins connection the ACh and action 
current theoiy of transmission is briefly discussed 
Some new ex^ieriments, testmg the efficacy of cur- 
rent flow m the termmal nerve i egion on the trans- 
junetional region, are presented Potential 
changes w ere recorded from the end-plate regions 
of isolated preparations, while stimuli were ap- 
plied withm 0 5 nnn to the neive nearby Sub- 
tlireshold depolarization of the nerve termmals by 
applied currents or by blocked nen e impulses did 
not affect appreciably the end-plate membrane 
Neuromuscular delay periods weie measured and 
are discussed m relation to current spread from 
nerve to muscle 

It IS concluded tliat o) action currents m the 
termmals are not effective m depolarizmg the end- 
plate legiou b) The ‘transmittei’ action occurs 
durmg the ‘breakdown’ m the tei mmals The 
‘breakdown’ period is too short to account for the 
analyzed ‘transmittei ’ duration Prolongation of 
the depolarization m the termmals does not pro- 
long transjunctional potentials It is thought that 
ions liberated during the ‘breakdomi’ m the nerve 
terminals could best account for the obseived 
phenomena 

VDDENDUU 

Since this sjniposium was held a commuiiicv- 
tion from Dr Eccles has been received, stating 
that the electrical hv pothesis cannot be reconciled 
with more recent experimental results on neuro 
muscular transmission Eccles and Ins coworkers 
now believe that their evidence favors ACh as the 
sole mechanism (Ann Rev Physiol , 1948) 
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PHYSIOLOGY OF NEUKO-M OSCULAR JUNCTIONS CHEMICAL ASPECTS 

GEORGE H ACHESON 
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Suioe the begimimg of the «a,i, the chemical 
ispects of aeuroniuscuhi tnnsmission have ad- 
vanced at a slow pace Little that can be recog- 
nized as fimdamenhil lias been discovered A 
number of subjects connected mtli tins field have 
undergone considerable dev elopment, but for the 
most part this development is in duections which 
do not contribute to an undeistanding of the 
neuiomuscular synapse itself The most signifi- 
cant advances in neuroniusculai transmission 
have been in the electrical lealni The new electri- 
cal mformation leads us to a new perspective, 
enablmg us to re ev iluate some of the older ob- 
servations, and by a combination of old and new 
to push forward the fiontier 

MICROSCOPIC VTOMV 

Smoe the new physiological data have bi ought 
mto new perspective the minute structuie m- 
volv'cd m transmission, it is particularly impor- 
tant iiow' to have a deal notion of the morphology 
of the neuromusculai sjmapse The microscopic 
niatomy of this region has adv-anced significantly 

For 90 years it has been known that the motor 
iierv'es to a skeletal muscle fiber end m an ar- 
borization at a special region of the muscle 
Much attention has been givnn to the foims taken 
by the nerve endmgs They have usually been 
evammed after impregnation with silver or gold 
The work of Couteauv (1) has been based on 
another histological method, the supravital use 
of the dye, Janus gieen It focuses our attention 
on a structure which is separate fiom and outside 
of the teimmal iiborization of the nerv'e 
Material which stains with Janus green is ir- 
langed m palisades Rod-like masses at the Irniit 
of optical resolution appear to be Imed up side bj 
side peipendiciilai to the suiface of the nerve 
teimmals From the ends of these which face the 
muscle, fine, thread like projections extend into 
the sill rounding saicoplasin Cross sections of 
end plates show that the iieive endmgs he m 
gutteis or grooves The nuteiial which stams 
with Janus green lines these gutters on the muscle 
side 


This iiiangemeiit of the Janus green-stammg 
mateiial has been found in the mouse and guinea 
pig and m two species of lizard Li the frog, it is 
less well developed Palisades are airanged along 
tlie course of one of the fine nerve endmgs which 
constitute the br inches of the end bush desciibed 
bj Kiilme is characteristic foi the frog 
These unusual features of the frog’s neuro- 
musculai synapse remmd us of the importance of 
comparative observations m different species and 
different muscles, and ni other organs of similar 
behavioi In the case of the electric organs, the 
evidence mdicates that the single unit, the electro- 
pla\, IS like a neuromuscular end-plate, without 



MUSr,I.F FIBER 

Iig 1 Divgramopem) plvte uEGiON, idaptcd 
from Couteauv 

the iccompanymg muscle fabei, with its con- 
ductile and contractile systems It lias long been 
lecognized that the electroplax contams pahsades, 
Iming the region where the terrmnal arborization 
of the nei-ve makes contact with the electroplax 
The resemblance between these pahsades and 
those described by Couteaux m the end-plate is 
striking It supports the lOTothesis tliat this 
material is of some physiological importance both 
in the electroplax and in the end plate 

The diagram shown m figure 1, adapted from 
Couteaux, summarizes our knowledge of the 
morphology of the end-plate region Couteaux 
believes tliat a special sheath, the teloglia, wnth 
its ovm nuclei closely mv^erts the nerve termmals 
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C3aEMICAIi SPECIALIZATION OF THE END-PLATE 
REGION 

The events of neuromusculai tiansmissioii 
represent physiological activity of the structures 
indicated in figure 1 The neive impulse ii rives 
above and the muscle impulse departs to eithei 
side Some stiucture in this legion is responsible 
for the end-plate potential Is it the telogh i? Oi 
the palisades? Oi is it some stiuctuie is jet un- 
known? 

The nerve has a physiological membrane across 
winch a potential is raamtamed bj’’ oxidative 
metabolism Likewise the muscle has a membianc 
with a membiane potential The exteiior of these 
two physiological merabianes face each othei m 
the legion represented by figure 1 The ririvmg 
neive impulse and the departing muscle impulse 
lepiesent waves of depolaiiz ition of the respec- 
tive membianes Wlien the s ircolemma is jnerced 
anywheie dong the muscle fiber bj’' i micro- 
electrode, the potentials which aie lecordcd in- 
dicate that the tip of the electiode is inside the 
place vheie the membiane potential is mim- 
tained (2) Since histologically, the legioii lined 
bj the palisades appears to be contmuous n ith the 
sarcolemma, it seems likely that this region repie- 
.. "ts a part of the physiological membi me of the 
muscle 

The end-plate potential is a local depolaiization 
of the muscle membrane If it is great enough, it 
can set up a conducted distuibance in the neigh- 
bormg muscle fibei It seems leasonible to sup- 
pose that the end-plate potential occurs in the 
part of the membiane of the muscle immedi itelj' 
adjacent to the nerve endmgs, that is, the aery 
region which is Imed with these palisades What, 
then, do these palisades contribute to the be- 
havior of this legion which makes it different 
fiom other regions of the physiological membmne 
of the muscle and neive? 

There is excellent evidence foi i specialized 
function of the end-plate legion This is the part 
of the muscle fibei w'heie, as lAingley demon- 
stiated (3), the stimulating iction of nicotine 
occurs and cuiaie prevents this stimulating 
action He proposed that theie exists at the end- 
plate a specialized mateiial, which he designated 
the 'receptive substance ’ In recent yeais it has 
been shown in single muscle fibers that the end- 
plate region is depolaiized by veiy small con- 
centiations of acetylcholine oi nicotine oi by 
somewhat largei amounts of caffeme (4, 5) 
The lest of the suiface of the muscle is a thousand 


oi moie times less sensitixe to these substances 
The depolariz ition which they produce m the 
end-plate region of the muscle membrane elicits 
conducted responses m the muscle fiber Thus, 
as a lesult of the gre.it sensitivity of the end-plate 
to these subst mces, they ai e able to stimulate the 
muscle fibei m very low concentrations It seems 
likely that ni iiij" othei substances which possess 
a stimulating iction on skeletal muscle similar 
to that of icctylcholme oi nicotine also act by 
depohiuing this spcciilized part of the muscle 
inenibiane 

L-inglej" demonsti itcd in uitagonism between 
nicotine ind curare A simil n antagonism exists 
between cm ire md acetjlcholme Cunire is able 
to jirevent the depolariz ition of the end-phte 
icgion by these subst inccs and hence to prevent 
their stimul.iting iction The axailable evidence 
suggests tint curiie should be consideied a 
competitne inhibitoi ot tlie re.ictioii between 
icetj Icholinc 01 othei subst nice and the receptive 
subst nice (b) Besides the gioup of ilkaloids col- 
lectix el v known iscuine, i number of othei sub- 
st lines aic cipibie of inhibitmg the action of 
icetylchohnc ind its congcneis on skeletal muscle 
Miny (luateinirj ammonium cations do this 
For ex implc, the simplest of these, tetramethyl- 
immonium ion, m ceitain concentritions is cap- 
iblc of inhibiting the action of acetjdcholme at 
skelet il muscle But under other circumstances 
this substance his stimiilitmg properties le- 
senibhng those of acetylcholme The same is tiue 
of 1 1 iige number of othei qu item iry ammonium 
compounds is well as the tei tiaiy amine, nicotme 
It seems likely th it ill these substances act at the 
specialized p irt of the muscle which we recognize 
as the end-plite And it dso seems likely tiiat 
they produce then actions eithei bj"^ depolaiizmg 
the end-plate, oi by pi ei anting its depolariza- 
tion 

The actions of pot issium on skeletal muscle are 
m some ways smiihi to those of acetylcholme 
Potissium, too, cm depoliiize the end-plate 
But in this instance, the ability to depolarize is 
not lestiicted to this legion Pohissium depohi- 
izes the muscle to about the same extent in all 
1 egions Signifit mtljq curii e does not prevent the 
depolaiization, oi the consequent stimul ition, 
produced By potassium Magnesium mikes a 
block supeificially similai to that of cm iie, both 
at the neuromusculai synapse and m autonomic 
ganglia (7, 8) But magnesium differs fiom curaie 
by blocking not only the stimulatuig effect of 
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acetylcholine, but also tliat of potassium Cal- 
cium also Ins significant effects on the end-plate 
region, which aie to some degiee separable from 
its effects on the membranes of nen e and the lest 
of the muscle fibei (9, 10) 

The most strikmg fact about the substances 
mentioned which specially affect the neuiomuscu- 
lai synapse is that all of them aie cations Of the 
oigamc compounds, only nicotme is not a strong 
base It IS possible that even w'lth nicotme, the 
cationic form is the effective one The end-plate 
1 egion IS probably merely a speciahzed part of the 
physiological membrane The membranes of both 
nerve and muscle are importantly affected by 
cations Sodium is not important to the mam- 
tenaiice of the membrane potential, but it is essen- 
tial to the mechanisms underljong excitation, and 
conduction, and the action potential Potassium 
m excess of that ordmarily foimd m the extia- 
cellulai phase depolarizes the membrane, it is 
moreover, m some way pumped mto the mtenor 
of these cells, presumably by a mechanism lesid- 
ing m the physiological oi the anatomical mem- 
branes Calcium and magnesium have significant 
effects on the behanor of the excitation and con- 
duction systems of muscle and neiTe which de- 
pend on the properties of the physiological mem- 
brane 

The specialization of the end-plate membrane 
consists m the fact that it reacts with a group of 
cations which do not affect the rest of themem- 
brane of muscle and the membrane of nerve 
There may, of course, be addition il ways m which 
the end plate is specialized 

What accounts. foi the specuhzation of the 
end-plate m relation to cations? Two hypotheses 
have been proposed It has been suggested that 
the end-plate lacks a protective covermg which 
is present elsewhere In particular it was proposed 
tliat the myehn of nerve prevents quaternary 
ammonium ions from reachmg the essential paits 
of the conductmg system and hence prevents an 
action of these substances on conduction (11) 
The actions of quaternary ammonium cations at 
the end-plate were supposed to be the same as 
those wluch might occm at the surface of the 
nerve if the myelm were not present This hj- 
pothesis has no experimental support 

The other hjqiothesis to account for the special- 
iz ition of the end plate region is that there is a 
chemically differentiated substance at this region 
which IS absent elsewdiere m the membranes of 
muscle ind non e We can designate such i sub- 
st ince as the receptive substance, aftei Linglei 


It IS at piesent defined onlj’' in terms of its re- 
actions m mtact cells It is therefore highly hy- 
pothetical and so it will remam until further data 
are obtamed 

What paits of the structme of the neuro- 
muscular synapse gne it its specialization? Are 
the palis.ides the receptive substance? Oi do they 
lepiesent the large amount of chohnesterase 
which has been demonstrated to be concentrated 
m this region? Oi finally, are they associated with 
some accessory physiological processes liavmg to 
do W'lth the end-plate potential? 

THL TRANSMITTEHS 

What IS the nature of the physiological pro- 
cesses of neuromuscular transmission? The new’ 
knowledge of the end-plate mechanism makes it 
clear that ive must consider two processes the 
transmission of the mfluence of the nerve impulse 
to the end-plate mechanism and the transmission 
of the mfluence of the end-plate response to the 
conduction sjstem of the muscle 

At present, the second type of transmission is 
the easiei pioblem to deal with So similai is the 
belnxnoi of this transmission to that of the elec- 
trical excitation of muscle fibers that the identity 
of the two phenomena has been generally as- 
sumed It IS proposed that the transmitter of the 
end-plate response is the electiic current set up 
m the nearby muscle fibei by the local depolariza- 
tion at the end-plate The end-plate is considered 
to be a region specially arranged to produce this 
depolarization and thus to mitiate muscle im- 
pulses 

Tile transmission fiom nerve to end-plate is 
more difficult to deal wnth Recent years have 
brought remarkable advances m the understand- 
mg of the electrical forces mvolved m conduction 
along the nerve axon In a number of mstances, 
the excitatory influence of biological potentials 
across gaps betw een electrically excitable tissues 
has been clearly estabhshed As a result there has 
been an mcreasmg tendency to consider the trans- 
mitter of the mfluence of the nerve to the end- 
plate as the electric current pioduced by the ar- 
lU'al of the action potential at the nerve endmg 
These developments liax'e tended to crowd from 
our imiids the data gathered i few j ears earher 
which seemed to establish that the iieuromusculai 
transmitter was acetylcholme It seems worth- 
while to review the exndence for the two hypo 
thetical transmitters, the electric current, on the 
one hand, and aceti Icholme, on the other, m the 
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bght of the present knowledge of the events of 
neuromuscular transnussion 

In the fust place it is agieed that the aiiival of 
nerve impulses at the termmal aibonzation is 
attended by the pi eduction of electric current 
and by the i elease of acetylcholine fi om the nei ve 
endmgs 

It IS fmthei agieed that acetylcholme tin do 
to the end-plate mechanism what the iiiivil of 
nerve impulses can do That is, acetylcholine can 
depolarize the end-plate and thus set up muscle 
impulses It lias been assumed that electiic cui- 
rent (sumlar m duration to the action cm lent of 
the nerve endmgs) can set up end-plate potentials 
smiilar to those elicited by nerve impulses Direct 
evidence for this is, however, lackmg And i 
number of attempts to demonstrate such i fact 
have been negative 

In the absence of direct evidence that electiic 
currents of the duration of action potentials of 
motoi nei-ve fibers ai e capable of setting up end- 
plate potentials, we may well isk Is the end- 
plate mechanism electiically excitable at all? 
To some it may appeal unlikely that a structure 
which produces an electrical i esponse should be 
electiically inexcitable However, the available 
evidence suggests that electiic oigans are elet- 
tiically luexcitable Whenever electiic stimuli 
elicit the electric dischaige, the httei occum at 
a delay which indicites that the stimuli were 
icting on the iieives i ithei than the clectro- 
plaxes When the electiic oigan is chiomcally de- 
iierxated, it becomes electiically inexcitable (12) 

I he similaiity of the electioplax to the neuio- 
iiiuscular end-plate is indicated by embiyological, 
lustological, physiological and biochemicil data 
The evidence th it the electiic organ is electiicallj 
inexcitable is, like that foi tiie end-phte, negi- 
tive evidence Cei t iinh the hypothesis th it the 
transmittei from neive to end-plate is electiical 
would be on fiimei goimd if it could be demon- 
stiated that the end-plate mechanism is elec- 
tiically excitable 

Are the tw’o hypothetical transmitter s pi oduced 
m great enough quantity to elicit the end-plate 
potentiaP Oui data aie scanty Smee w'e do not 
know the electrical excitability of the end-plate 
mechanism, we cannot assess the adequacy of the 
ciurent produced by the action potential of the 
nei ve 

Work with smgle fibers has provided evidence 
as to how much acetylcholine is necessaiy to set 
off muscle unpulses from the end -plate legion 
In the lizard, 5 micio-miciograms of acetylcholme 


applied to the end-plate, in a droplet of about 50 
times the volume of the end-plate, was the inmi 
mal effective dose (4) Smee at best less than one 
quarter of the sui face of the droplet could have 
been m contact with the end-plate, probably, only 
a fraction of the dose actually diffused through 
the sheaths surroundmg the end-plate to the 
receptive substance That this fraction repre- 
sented in excessive dose is indicated by the fact 
that the muscle responded ivith a brief tetanus 
ind the end-plate w is thereafter mexcitable to 
neive impulses until it had been washed We can 
at present do no better th in to say tliat a fraction 
of 5 micro mitiogrims of icetylcholme is needed 
to set uji muscle impulses it the end plate of a 
smgle muscle fibei 

No data are avail ible on the qu intity of acetyl- 
choline iele.ised it single end-pl ites It has been 
nccessarj' to work on multifiberetl preparations 
and no direct counts of the number of nerve fibers 
01 nei ve endings inx oh ed hax e been made Usmg 
data culled fiom the literature, I ha\e calculated 
the output of icetylcholme per nerve impulse per 
end-plate fiom the gross outputs recorded by 5 
groups of investigators m the literature (table 
1) The qu intity is 10“‘“ Mg This x'-ilue is only 
about 1/30,000 of the mmmial imount of acetyl- 
cholme necessary to stimulate muscle it the end- 
plate All of the experimental errors would tend to 
decre.iso the g ip But even if the mmimal dose 
necessaiy is ten times too high and tlie output of 
the nerve is ten times too lowq i considerable gap 
lemains betw'een the two xailues We are little 
better able to account for the effect of the neive 
impulse in teims of the output of acetylcholine 
thin we weie 10 je»us igo when i gap of similai 
width was found on the basis of the mniimal 
effectixm dose given bj quick mtra-aiterial in- 
jection 

Is each of the two hypothetical inediatoi-s pio- 
duced ind removed quickly enough to account for 
the electrical events of tuinsmission? The rapidity 
of appearance of the action potential is adequate, 
but its mfluence is probably too biief to account 
foi the long s}'naptic delays w Inch occui We have 
no direct dati on the rapidity of the release of 
acetylcholine If the end -plate potential is i 
1 esponse to acetylcholme released by the nerve, 
the time course of the release must be less than 
the synaptic delay With the leasonable assump- 
tion that the effect of the cholmesterase mhibitois 
on the end-plate potential is miiquely a protection 
of acetylcholine fiom hydiolysis, we can deduce 
that acetylcholme is bemg hydrolyzed alreadv 
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when the end-phte potential is reaching its peak 
The decrement of the end-phte potential indi- 
cates that if acetylcholme is the mediator, its 
disappearance must be almost as rapid as its 
release Withm these limits the acetylcholme 
might be present considerably longer than the 
action potential 


fault as mdicated on the left m table 2 First, the 
transmittei of the mfluence of the nerve to the 
end-plate may be madequate In this ease the 
end-plate potential is small and the muscle fiber 
fails to respond Second, m the presence of nor- 
mal deliaeiy of transmitter, the end-plate may 
be unable to respond adequately The muscle is 


TiBLE 1 CaLCULVTION of OUTIUT OF ACITILCHOLINE PER VERVE IMPULSE FOR BACH VERVE EVD * 


! 

1 

\CET\LCH0L1NE 
RELEASED PER 
\OLLE\ 

2 

ESTIitATED 
N-UlfBER OF 
FIBERS 
STDIULATED 

^ 3 

IWERVATJOS 

RATIO 

4 

ESTIMATED SUMBER 
OF ENDISCS 

5 

ACETYLCHOLINE RELEASED 
PER NERVE ENDING PER 
IMPULSE 

Perfused organs 



1 



A Cat tongue (Dale, 



1 



etc ) 

10-< 7 

2400 (A) 

1 150 (D) 

720,000 (E) 

1 4 X 10-“> 7/Ep 

B Cat ganglion (Feld- 





1 

berg etc ) 

10-^ 7 

3900 (B) 

1 32 (B) 

1,000,000 

o 

T 

o 

Cut end of nerve trunk 






C Frog sciatic (Lissak) 






(Scheinfinkel) 

2 X 10' 7 

1000 (C) 



2 X 10"'“ y/Fiber 

1 

1 


1 

UE\N DtAilETER 
OF FIDESS 

ESTIMATED SURFACE 
OF KE8VE IV 
EOTFLATE 

1 

Quick-frozen nerve trunk 






D Frog sciatic (Muralt) 

10"'' y pei 
n length 

1000 (C) 

10 n (C) 

500 p" 

1 6 X 10"‘“ y/Ep 


A Lang worthy 
B Billingsley and Rauson 
C Gasser and Erlanger 
D Clark 

E Katr and Kuffler 

Quantity produced 1 5 X 10 ~‘'*t/Ep _ I 
Quantity required* 5 X lO^'y/Ep 30,000 
* (Buchthal lud Lindhard) 

‘ In column 4, opposite 1 and B, the assumption of 2 end plates per muscle fiber and S sv naptic 
endings per postganglionic cell bodj w ere made See references 13-22 


NEUROMUSCULAR BLOCK 

The adequacy of the two hypothetical trans- 
mitters of the mfluence of the nerve to the end- 
plate IS illummated by a consideration of the 
varieties of neuromuscular block which have been 
described For a given nerve impulse arrivmg at 
the end-plate, transmission is ordmanly quantal, 
a muscle impulse is either set up, oi not (23, 24) 
The evfents which occui duiing the tiansrmssion 
aie foi the most part graded It is to the changes 
111 these graded vaiiables which we must look for 
the c luses of neuromusculai block 

When neuroniuscul u tiausmission fails to 
occui, iccordiiig to the current concept of traus- 
niission, one of three mechanisms is likely to be at 


therefore not evcited And thud, despite a normal 
end-plate i espouse, the muscle may fail to respond 
because its excitability is low or its abihty to con- 
duct is unpaired Examples of all three vaiieties 
of neuiomuscular block have been described 

Curare and other blocking agents When the 
apphcation of a chemical substance leaves ex- 
citability and conduction m nerve and muscle 
unimpaired, but prevents the response of muscle 
to motor nerv e impulses, the agent lias generally 
been desciibed as ‘curanzmg’ the neuromusculai 
synapse, smce tins is what curare does It is im- 
portant to consider, theiefoie, whether ill such 
‘curarization’ represents the same tj^ie of neuro- 
niusculai block 

The fundamental change which accounts foi 
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the neuromusculai block pioduced by cu uc it- 
self IS 1 decrease in the end-plate potential (table 
2) (25-27) Tiansmibsion f vils when the end- 
plate potential falls below a ciitical level The 
deficiency could be due to a deciease in the 
amount of transmittei delivered oi to a failuie 
of the end-plate to lespond to noinial tiansmittei 
If the transmitter from the nei ve is eiecti ic, cui ai c 
might conceivably deciease the action potential 
of the nerve But cuiaie does not affect the iction 
potential of nerves Or it might conceivably de- 
crease the response of the ciicl-plate mechanism to 
electric cuiient In the absence of evidence of 
electrical excitability of the end-plate, the lattei 
mechanism cannot be tested 


TABLb 2 Eli LOTS Or rilKLl NCUUOMUbCULAIt 
BLOCKING AGENTS ON TIIL I ACTOIlb IMPOIlf VN I 
IN THVNSMI3SION 



CUfiARE 

POTAS 

blUM 

ACLTil^ 

atOLtSL 

tTC 

1 Transmitter 

Action current 
Acetylcholine 

o o 

1 

1 

0 

r 

2 Endplalc 

Membrane potential 

0 { 



‘End-plate poten 
tial’ 

1 

1 

1 

i 

_ 

3 Muscle fibci 
Excitability 

1 

0 (-) 


4- 

Conduction I 

0 j 

— 

0 (-) 


’ Minus indicates that the agent above c luses a 
decrease or impairment of the variable listed on 
the left Zero indicates no effect Question m irk 
indicates insufficient dat i 

The evidence that cui are does not mtoifoie \uth 
the release of acetylcholine caused by neive 
impulses has not been invalidated If icetyl- 
choline is the transmitter , the mode of action of 
curare is clearly established Acetylcholine de- 
polarizes the end-plate region, and cuiaie pre- 
vents this depolaiization by competitive inhibi- 
tion This IS by far the simplest and most accept- 
able explanation of the mode of action of cuiaie 
available The facts upon which it is bised repre- 
sent strong support foi the chemical natiiie of the 
transmitter According to this view, cuiare acts 
on the second mechanism of neui oinusculai block 
noted above, that is, it prevents the end-plate 
from responding normally With high doses of 


cuiaie, the electiic cxcihibility of the muscle is 
deci eased But with doses just sufficient to block 
tiaiibinisbion, the failuic of the muscle to respond 
does not depend on i change m electrical ex- 
citability (28, 29) 

The mechanisms of various kinds of dccurariza 
tion contiibute to oui undcistandmg of cui inza 
tion If the curaie IS eliminated— that is, excreted, 
oi in ictiv itcd, or u islied out— the neuromuscular 
tiansmibbion is i ccstablished The decuianzation 
by azo dyes his been attributed to i special 
mechinisin of inactivition of curare It is pro- 
posed tint cm lie IS coupled to the diazo com- 
pound and th it the coupled curare is no longer 
iblc to icact with receptive substance (30) 

Decuiari/ition iniy be eflcctcd by catelectro- 
tonus ipphed to the inncrvited part of a muscle 

(31) This deem in/ ition imglit perhaps be partly 
due to 111 increase of the end-plate potential 
produced by the p iss ige of current through this 
region More reh nice nin be placed on the pre- 
diction that the cur irization will be shown to 
depend upon i decrciscd thieshold of the muscle 
fibei idj icent to the end-plate, winch permits 
excit itioii of the muscle by a snull end-pLate 
poteiitnl 

The dccur iriz ition by chohncsterise mhibi- 
tors is issoci ited w itli i grow th m the amplitude 
ind duintion of the end-plate potential The 
inuleiiuvtc end-plate potential is lendered ade- 
quite, iiid ti insmission is leestabhshed It is 
geneially igrecd tint the effect of cholinesterase 
inhibitois on the end-plate potential is due to the 
piotection from hydrolysis of the acetylcholme 
produced by the nene The phenomena do not 
exclude i jiossible excit itory lole of the iction 
potent] il of the neive upon the end-plite 

AVhen pirtiil oi complete cm irization to in- 
ficquently repeitcd shocks is established, tetanic 
stimulation decuriiizes Two sep iiate phenomena 
are piob ibly piesent heie One is the summation 
of end-piate potentials coi responding to succeed- 
ing nerve impulses, wath the consequent leestab- 
hshment of transmission fiom end-plate to 
muscle The othci is post-tetanic decurarization 

(32) Since this outlasts the stimulation of the 
nerve for i considerable period, its dependence 
upon the ti ansmittei of the nen'O has been denied 
and less tiansient igcnts have been invoked to 
account for it It has been aigued tint the post- 
tetanic phenomena, including decuraiization, re- 
sult from the potassium liberated dining the 
tetanic ictivity of the neive 
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Injected potassium can mdeed decuranze In a 
recent investigation the effects of intra-arterial 
mjections of potassium upon transmission m the 
curarized frog muscle were observed (33) When 
potassium nas rapidly snept into the muscle m 
this nay, transmission was first ficihtated and 
then uihibited The facilitation was accompanied 
by a fall of the thieshold of excitation of the 
muscle and also by a use m the height of the end- 
plate potential An antagonism between curaie 
and potassium has lecently been demonstiated 
on the isolated i vt diaphragm (34) P irtial neuro- 
musculai block was established by means of 
curai e The mechanical response to nerve stimula- 
tion was used to quantify the degiee of block 
The necessary concentration of curaie was deter- 
mmed foi different concentrations of potassium 
The concentration of cuiaie rose Imeally with the 
concentration of potassium The slopes of the 
curves weie different at difteient temperatuies 
Extrapolation of these Imes to subnoimal levels 
of potassium concentration m the medium showed 
that at all the tempeiatures, approxunately zero 
curare would be necessaiy to pioduce neuro- 
muscular block m the absence of potassium It 
would be most instructive to know" the behavioi 
of the membrane potential, the end-plate poten- 
tial and the electrical excitability of muscle which 
accompany these changes Potassium affects all of 
these variables 

Injected potassium leleases acetylcholme in 
various tissues It is not unlikely that potassium 
affects the transmittei, whether it be acetyl- 
choline 01 action potential (table 2) The block 
of transmission by potassium is, like that due to 
curare, associated with a fall of end-plate poten- 
tial The mechanism of tins change is not yet 
clear But unlike curare, potassium m blockmg 
doses decreases muscular excitability and mter- 
feres with conduction Durmg recovery from 
potassium block, the end-plate potential was 
observed to recover at a time when the muscle w'as 
still unable to conduct impulses (5) Thus potas- 
sium blocks by acting it least on the second ind 
third parts of the sjmapse, the end-plate and the 
muscle 

Like potassium, icetylcholiiie can both stmiu- 
late vnd block The stimulating depolarization 
of acetjdchohne is, how ever, pi evented bv curare, 
whereas that of potassium is not No data indi- 
cate whether oi not applied acetylcholme de- 
creases the output of acetylcholme from the nerx'e 
(table 2) Acetylcholme does not affect the action 
potentials of nerves Hence, if the transmitter is 


electric, the reduction of end-plate potential 
by acetylcholme must be due to an effect on the 
excitabihty or responsiveness of the end-plate 
mechanism A strikmg difference exists between 
the blockmg pioduced by curare and that pio- 
duced by an excess of acetylcholme m the case 
of curaie, depolarization does not occur, m the 
case of excessive acetylcholme, excessive de- 
polarization occms When acetylcholme is applied 
to a smgle end-plate, depolarization begms After 
a brief mterval, several muscle impulses aie set 
up Then, despite contmued oi mcreasmg de- 
polarization, the muscle no longer responds (5) 
This may correspond to the accommodation which 
occms w'hen catelectiotonic cm rent is applied to 
the muscle Durmg this peiiod of depolarization 
due to acetylcholme, end-plate potentials are 
1 educed (35) With mcreasmg concentrations of 
acetylcholme the end-plate potential becomes 
gradually smallei and block occurs It is not 
clear to w’hat extent the decrease m end-plate 
potential, produced by acetylcholme m these 
experiments, is a function of the membrane poten 
tial of the end-plate which is depressed by acetyl- 
chohne If the transmitter is acetylcholme, prior 
reaction of applied acetylcholme with the recep- 
tive substance would be expected to reduce the 
degree of depolaiization contributed by a normal 
quantum of acetylcholme delivered from the 
nerve 

Neuromuscular block with acetylcholme occurs 
when the end-plate potential is slightly greater 
than that which occurs at block by curaie It may 
be argued fiom this tliat the muscular excitability 
IS slightly mcreased by acetylcholme A con 
tmumg end-plate depolarization may be respon 
sible foi tins change m the excitabihty of the 
neaiby muscle relatixm to the end-plate potentials 

The failure of tiansnussion, winch occms at low 
frequencies of stimulation of the nerve m the 
presence of chohnesterase mhibitois, is probably 
due to an accumulation of acetylcholme and a 
consequent contmuation of end-plate depolariza- 
tion In frog muscle, local contracture m the end- 
plate legion of the muscles has been observed 
under these circumstances (36) When contracture 
occurs, conduction along the muscle fiber m this 
region is blocked Hence contracture in the end- 
plate region represents one aspect of neuro- 
muscular block, in evimple of a deficiency of the 
third part of the S 3 "stem, the muscle 

One w onders how nicotme,tetramethylammon- 
lum, and all their congeners act on these x ariables 
of the neuromuscular sjmapse m producing their 
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block Do they, like cuiaie, block by a selective 
inlubitoiy action, pieventing the mcdutoi fiom 
depolaiizing the end-plate? Or is then block 
associated with i more complev effect, like th it 
of acetylcholine? The lattei seems inoic likely 
Their action is usually designated as cuiaiifoini 
But unless it is established that then action is 
identical with that of cmaie, this teim is a mis- 
nomer We have leached the point at Mhidi by 
proper analysis it can be detei mined how these 
substances pioduce neuiomusculai block Until 
this analysis is made, they should not be called 
cuaiizing agents, but, nioie geneially, igents 
which pioduce neuiomuscul u block 


A SOO PCH see 



B 60 pen see 



Fig 2 DiaGRS.Ms 01 MtciUNOGRAMS Obtained 
from leg muscles of cats upon stimulation of their 
motor nerves at rvpul fiequencies 


The fundamental dilTeiente between tin uc 
and these othei blocking agents seems to be then 
effect on the membiane potential Unlike the 
othei agents, cuiaie does not depoluize, at Icist 
n noinul fiog muscle, and it does not oidmaiily 
stimulate muscle In hzaid muscle, howevei, a 
depolarization of the end-plate has been lepoited 
(4) and, in deneivated mamniahui muscle, d- 
tubocuiariiie is capable of stimulating (37) 
Deneivition lendeis the muscle much more sensi- 
tive to acetylcholine and simil ii stimulating sub- 
stances Evidence fiom frog single fibeis suggests 
that even in deneivated muscles, the end-plate 
legion lemains specially sensitive to depolaiiza- 
tion ind stimulation by acetjlclioline (5) One 
wondeis whethei, in lizaid muscle, cuiue is 
cap.iblc of stiinul itiiig iiul whethei , m deiieivited 
mammalian muscle, cuiaie depolaiizes 
Othet types of block Othei foims of neuio- 
musculai block aie seen when the motoi neive is 
stimulated i ipidly foi ippiopiiate peiiods of 
time tVlieii 300 to 500 maximal stimuli pei second 


ate applied to the motor nerve of a leg muscle in 
the cat, the muscle contracts vigorously but 
buefly The characteristic niechinogiam is in- 
die ited fhagrammaticallj in figure 2A The 
successive uses and falls of tension durmg con- 
tinued stimulation luve been designated the 
stages of neuiomusculai tiansimssion, by num- 
beis, the fust use stage 1, tiie first fall stage 2, 
uid the second use fall-rise sciiuence stages 3a, 
Sb, ind 3c In the seucs so t u named, there are 
two which lepiesent failuic of neuromuscular 
tiansmissiQii, iiimcly, stage 2 and stage Sb (38) 
Duung these stages of fiilure the nerv'e is able 
to cury impulses unimpured The statistical 
spike lioight of i region of the muscle clianges 
propoition itcly with the tension Therefore the 
inference is made tint these stages of failure 
depend on deficiencies at the sjmapse It is pos- 
sible to account tor it least one of these stages 
of neuiomusculai failure, stage 3 Little more 
than the simplest description is known about 
stage 2 

In the prcbciice of cuiaie stage Sb is diminished 
In the piescnce of cholmostciase mhibitois, it 
IS lugincntcd ind occurs at notably lower rates 
of stimul ition If icetylcholmc is injected, stage 
Sb IS lugmcnted The acetylcholine output of 
excised iieice is highest it first ind dmumshes 
w itli continued stinuil ition In the superior cer\ - 
11 il g inglion a simil ir f iihn e occurs, it is affected 
similuly by icetylcholine, cholmesterase ui- 
hibitois, lud curaie (39) 'When the ganglion is 
perfused with cseiinized Locke's solution, this 
stage of failure occurs w'hen the acetylcholine 
output of the lien c is high and disappears as the 
acctylchohuc output falls When insufficient sub- 
strate for acetylcholine sjmthesis is available, 
this st ige does not appe ii in the ganglion Tlieie 
c in be little doubt that stage Sb is due to exces- 
sive icetylcholine jnoduced by the rapidlj le- 
peated nerve impulses The mechanism of this 
type of neuiomuscul u block has alread}'^ been 
discussed above A close con elation of end plate 
potcnti il with ti insinission in these stages h is not 
been made, but it is known that successive end- 
pi itc potent] ils build iiji in tlie first seconds oi 
1 ipul stimul itioii of the motoi neixe, making in 
nu leasing degieoof end-plate depolaiization (40) 

When the motoi neive is stimulated at i slowci 
fiequency, say GO to 120 pei second, a slowei 
senes of chinges IS ippiient (41) The mechano- 
giam IS diagr immatinlly lepiesented m liguie 
2B Stage 1, the initial use of tension, is of coui^e 
picsent At this ficquciui of stimulation tlie 
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other early stages are absent The tension grad- 
ually falls as a new and different stage begins, 
stage 4 The tension falls to almost zero and stays 
there for many mmutes Between stage 4 and 
stage Sb, several significant contrasts are found 
Transmission in stage 3b is improved by curare, 
but transmission in stage ^ is made worse by cui- 
are Transmission m stage 3b is made uorse by 
acetylchohne and cholmesterase mhibitors, but 
transmission m stage 4 is improved by these sub- 
stances As contraction becomes piogiessiaely 
weaker m stage 4> acetylcholme mjected durmg 
stimulation makes progressively greater mcre- 
ments of contraction In contrast to stage Sb, the 
acetylchohne content of the motor nerve is low m 
stage 4 (42, 43) A similar stage of failuie occurs 
m autonomic ganglia As transmission across the 
ganglionic synapses progressively fails, the output 
of acetylcholme released mto the pei fusing solu- 
tion progressively declmes (44) When theperfus 
mg solution lacks substrates for acetylcholme syn- 
thesis, stage 4 occurs sooner, and if substrate is 
idded, the transmission is temporarily restored 
It seems certam that the failure of transmission 
in stage 4, both m the ganglion and m the neuro- 
muscular synapse, IS due to a decrease m the 
output of acetylcholme from the presynaptic 
nerve On the other hand these frequencies of 
stimulation produce no appreciable fatigue m the 
action potential of the nerve These facts repre- 
sent strong support of the essential role of 
acets'lchohne as the transmitter 
If stimulation is contmued duimg stage 4, the 
tension finally rises agam and may eventually 
leach 60 per cent of the height of stage 1 This 
reestabhshment of transmission has been called 
stage 5 (fig 2) The tension may lemam at this 
level for hours Stage 5 has been attributed to a 
gradual mcrease m the acetylcholme output of the 
motor nerve When a uen'e is rapidly stimulated 
foi 30 mmutes, it loses much of the acetylcholme 
it ongmally possessed, but m the succeedmg mm- 
utes of rest, it synthesizes acetylcholme to a 
higher level than it ongmally had Tlie longei 
the nerve is stimulated, the gieater is this m- 
creased rate of restorative synthesis If nerves 
taken durmg stage 4 and 5 aie fiozen without the 
opportunitj’’ of restormg their depleted acetvl- 
cholme, it is found that nerves contam more 
icetylcholme m stage 5, when transmission is 
being reestablished, than %. stage 4 w’hen trans- 
mission IS absent The iction potential of the 
nerve and the evcitabihtj of the muscle do not 
change as stage 5 supersedes stage 4 Tlie behanor 


of the end-plate potential has not been exammed 
Thus the failure of transmission m stage 4 de- 
pends primaiily on a deficiency of the output of 
acetylcholme from the nerve and the restoration 
of transmission m stage 5 depends on an mcrease 
m the output of acetylcholme Low" calcium and 
procame are other agencies which also appear to 
dimmish the acetylchohne output of the nerve, 
the neuromuscular block produced by these sub- 
stances is associated with changes m the other 
phases of transmission as well (45) 

Failure of neuromuscular transmission has been 
attributed to failure of production of acetyl- 
chohne by the nerve also m Wallerian degenera- 
tion (46-4S) The phenomena are parallel m the 
neuromuscular synapse and the autonomic gang- 
lia When the presynaptic nerves are cut, little 
change occurs m the function of the axons peri- 
pheral to the cut or m transmission, withm the 
first day On the second and third days there 
occurs a progressive failure of transmission By 
the end of the third day transmission is absent 
Yet the action potential of the nerve remams un- 
affected at this time and for more than a day after 
transmission has failed completely Tlie acetyl- 
cholme content, lelease, and synthesis of these 
nerves, however, is parallel to the transmission, 
it IS normal durmg the first day and falls rapidly 
durmg the next two days The cholmesterase 
content of the synaptic region and the thiamme 
output of the nerves declme at a much slow^er 
rate From the piesent evidence, this kmd of 
neuromuscukai failure seems to be due m large 
part to changes m the first phase of the synaptic 
series, the production of transmitter by the nerxe 
What happens to end-plate potential and mus- 
cular excitability is unknown 

ADEQUACr OF THE HYPOTHETICAI. TRANSiUTTEHS 

The adequacy of the two iival transmitters 
of the influence of the nerre on the end-plate, 
the action potential and acetylcholme, is sum- 
marized m table 3 A plus indicates tliat beliavior 
of the respective transmitter is adequate to ac- 
count foi the beliaxuor of the synaptic mechanism 
A mmus indicates inadequacy A question mark 
mdicates msufRcient data on which to decide 
The plus m parentheses opposite number 3 under 
acetylcholme refers to the facts that we know 
from the effect of cholmesterase mlnbitors on 
the end-plate potential tliat acetylcholme is 
present at the peak of the end-plate potential, 
but we don’t know tliat it is present earlier The 
parentheses around the plus under acetylcholme 
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opposite number 6 lefeis to the fact tint diiect 
data on reduction of acetylcholine output by low 
calcium e\ist only foi autonomic g ingha 

Acetylcholine is sufficient to account foi most 
of the phenomena Foi some of them, foi exam- 
ple, stage 4> the tiansmission failuie of Wal- 


Table 3 Adequacy oi the two in roTiiETicAU 
transmitters of the influence 01 THE 

NERVE TO THE END-PLATF^ 


TESTh 

ACTION 

1 CURRENT 

ACbT\L 

1 cnoLiNi 

l Depolarizes cndplate 

:» 

1 

-b 

2 Quantity produced 

1 ’ 

— 

3 Rate of appearance 

1 + 

(+) 

1 Rate of disappearance 


+ 

5 Effect blocked by cm- 
are 

J 

\ 

1 + 

6 Quantity decreased by 
calcium 

J ' 

1 

(+) 

7 Stage 2 

J ! 

1 _ 

8 Stage 3b 


A- 

9 Stage 1 


j + 

10 Stage 5 


-b 

11 Wallen in degener ition 


+ 

12 Post-tetamc phenomen i 

j 

1 

I - 

1 

+ 

1 

: 7-b (2) 

? 

9 

0 


2 

1 3 

( 


^ + = adequate, ? = unknown, — = inadcqu ilc 


lerian degeneiation, one might almost s.iy that 
acetylcholme is necessaiy to account for the 
phenomena Foi the otiiei tests, some othci 
tiansmittei might sufhee Evidence foi such 
tiansmitters at this synapse simply does not 
exist, but new evidence foi some othei ti uismit- 


teis (ould make acetylcholine unnecessaiy to ac- 
count for the phenomen i 

An expel iincnt icpoitcd bj deCastro will 
lilumin ite this possibility (49) It involves, not 
skeletal muscle, but the somewh it similar supe- 
1101 ceix’ic il gingiion Do Castro cut the ceivical 
sympathetic neive uid induced legrowth to the 
ganglion of hbeis fiom other cut nen^es He was 
ible to find function il iiinci cation of the g inglion 
cells fioin i number of neive tiunks One such 
nerve tiuiik w is the xagus If the x'agus is cut 
ccntial to the nodose giuglion, the efferent fibers 
m the iieiipheral tiunk degenerate The afferent 
fibeis, whose cells aie m the nodose ganglion, do 
not dcgenei itc, but stirt growing it then cut 
ends Do Casti o w is iblc to establish functional 
connections between these regrowmg afferent 
none fibeis from the noilosum and the cells of 
thesuperioi ccrxic il gmghon Now the nodosum 
IS simil 11 to dors il loot ganglii, ind dorsal root 
(ibeis lie not cholinergic they do not con tarn 
icct>lcholme (50) If those afferent fibers of the 
V igus which est iblish function il connections with 
the sujieiioi ceiviiil ginglion could be cle,irlj 
cstiblishcd IS not cont lining oi leleasuig acetjl- 
chohne, the ti insinission m this le-mneixated 
giiigiion would occui m the absence of icetjd- 
ilioime is ti insmittei Acetylcholine would not 
be iicccssiiy foi the transmission Some other 
trinsmittci would be sufficient The data upon 
which such a conclusion could be made have not 
yet been demonstrated m the le-imieixaited gan- 
glion Certainly they lux e not been demonstrated 
m skcleUil muscle Hence we cm still rely on the 
conclusion tint acetylcholine is the tninsniittei 
The possibilities bi ought up by the experiment of 
Dc Cistio represent i thillenge to i lenewil of 
the coiitrovcisv 
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PHYSIOLOGY OF NEURO-MUSCULAR JUNCTIONS CLINICAL ASPECTS 

A M HARVEY 

From the Johns HopKins Hospital, Baltimore, ^[arijland 


The clinician vs well as the physiologist has 
been stimulated to renewed activity in this field 
Ciucial ex^peiunents of a physiologmil natuie 
larely can be peifoimed in human subjects, but 
the chnical investigatoi , aided by the lecent 
teclmical advances m the field of neiuophysiol- 
ogy, is now m a position to piovide moie quanti- 
tative studies m human subjects which the ex- 
perimental physiologist must be able to iccount 
foi witlun the scope of his inteipretation of the 
mechanisms noimally concerned in ncuioinus- 
culai and cential nervous system function Tlic 
gieat variety of disease processes in ni in pi ovules 
a host of leady-made experimental situations m 
which natuie by iltermg some jihisc of the func- 
tional piocess has created a test object which tlie 
ingenuity of the expeiimental physiologist fic- 
quently camiot duplicate Recent advances m 
biochemical methods and in neiuophysiological 
teclmics liave opened i broad field for ina estiga- 
tion of diseases of the neivous system is well 
as the vaiious factors m the noimal human sub- 
jects which must be mamtamed under peifect 
contiol if the level of iieuromusculai and central 
neivous syteni excitability which means noimal 
function is to be mamtamed One cannot liojie in 
the time allowed, nor does it seem desirable, to 
tiy and lexuew' the clmical aspects of this field 
m X compiehensive manner It seems more appio- 
pnite to diaw on ceitain examples w'hich illus- 
trate the unique r61e which chnical investigation 
may play in this realm of physiology and to point 
out briefly ceitam recent advances m technic 
W'hich mcrease the oppoi tunities for studj- 
In ordei to analyze the events tiluug pi ice 
when the nerve impulse excites the muscle fibei 
at the motoi end-plate, one must have an accurate 
estimate both of the numbei of neive fibers 
stimulated and of the numbei of muscle fibei s 
which respond to each nerve stimulus In animal 
expeiimental woik this is done by stimulatmg 
the motoi nerve with a strength of current suf- 
ficient to cause all of the neive fibei s to lespond 
to each stimulus, but not strong enough to cause 
repetitive fiimg of the neive fibers to a smgle 
stimulus The muscle action potential lecoided 


by placmg one le<id ni the tendon and the other 
m the belly of the muscle remams reasonably 
constint when the temperature and initial ten- 
sion of the muscle ii e kept at a fixed level and 
serves as an index of the number of fibers con- 
temed 111 tlie conti ration It has been shown 
possible to duplicate the conditions of animal 
experiments by studjnig the responses evoked 
m human muscle bj shghtlj supermaximal stim- 
ulition of the nerve suppljang that muscle (5) 
Muscle action potentials in a normal subject 
weie recoided fiom the hj^iothenar enunence 
In successne lecords the strength of the ulnar 
ner\e stimulus was increased by 10 per cent 
One iccoid showed the de\ elopment of the maxi- 
mal potential and further mcreases in stimulus 
sticngth produced no fuitlier increase m this 
muscle action potential 
Li Older to test the xahditj of this method for 
obt imuig reliable qiialititive ind quantitative 
data m the study of neuromuscular function m 
human subjects, the next step was to try and 
lepioducc m detxil certain well documented ani- 
mal experiments The action of curare seemed 
suitable foi this puipose In x study of the ef- 
fects of siivxll doses of cur iruie on neuiomusculat 
conduction in the ext, Brown found when two 
maximal iiei ve volleys w ei e set up at x'arymg time 
mteivals that, as the xolleis became sepxrxted 
by a period of xbout 50 milliseconds, theie de- 
x'oloped 111 inci e ising diminution m the response 
to the second xolley wlinh leichetl its nia\imunx 
at mtenals of between 200 and 400 milliseconds 
At tlixt inten il the second xolley might evoke 
a 1 espouse onlj’' one-half the size of the first 
During a tetanus theie was a progressive i educ- 
tion in the size of the fiist 10 lesponses which 
showed an exponential declme to 25 per cent or 
less of the oiigmal potentixl 
Follow'mg the intinxenous mjection of tubo- 
curaime, effects weie obsen'ed m the human sub- 
ject usmg this method of study which closeh 
paralleled those obseived by Brown m the pai- 
tially curaiized animal The potential size de- 
ci eased m piopoition to the level of cuiarization 
and a smgle stimulus wxs followed by a long- 
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lasting depression similar m its degree and tune 
course to tliat seen in tlie cat Wlien the nerve 
v,as stimulated repetitively it a late of 10 to 15 
per second, the successive spike heights showed a 
progressive declme to less than 50 per cent of 
their original value This seemed to pronde rathei 
convmcmg evidence of the value of this type of 
recordmg lor the study of nemomuscular phe- 
nomena m the human subject 
It has been lecoguized foi many years that 
the distnbution of the muscle weakness and the 
clmical characteristics of the disease known as 
myasthenia gravis resembled the changes pro- 
duced m the experimental animal by the admmis- 
tration of curare Tlie additional knowledge that 
curarizmg substances when given m small 
amounts to patients with myasthenia gravis 
greatly exaggerated the symptoms and the fact 
that the neuromusculai distuibance m this dis- 
ease was allevuted by the adnimistration of neo- 
stignune, a drug w'luch was known to antagonize 
the effects of curare, suggested that this resem- 
blance of myasthenia giavis to partial curariza- 
tion was moie than superfiical It seemed desira- 
ble, therefore, to see whether more detailed and 
quantitative data could be obtamed in support 
of this suggested resemblance 
Facihtation and depiession at the nemomus- 
culai junction have been described m animal 
experiments durmg partial block mduced by small 
doses of curare Bremei and Holmes workmg 
with partially curarized fiogs gave a detailed 
description of what was called addition latenle 
Each nerve impulse aumng at the neuromus- 
cular junction leaves behmd it a process suscep- 
tible to summation so tliat wuth repeated im- 
pulses a certam Imimal \alue is obtamed which 
excites the contraction of moie muscle fibers 
than are excited by a smgle, maximal nerve 
volley Brown extended these observations and 
showed that this period of facihtation lasted foi 
50 to 60 milliseconds and was followed by a 
period of depression of neuromuscular conduction 
which lasted foi more than a second Tims, there 
aie two possibly antagonistic piocesses set up by 
actnity at the neuiomusculai junction, the one 
tending to facilitate the passage of subsequent 
impulses and the othei of longer duration havmg 
the opposite effect Both of these phenomena can 
be demonstrated m the myasthenic patient by 
recouling the iction potentials of the muscle 
ibductor digiti qumti eioked by supramaximal 
paired stimuli to the uhni none (6) A patient 
w boll id mj'astheuia grans had h idno neostigmine 


for a period of 63 hours In the first record the 
second response was 19 pei cent gieatei than 
the fiist At the second mterval it was 15 per cent 
gieatei than the first and in’ the tlurcl lecord at 
70 milhseconds the second lesponse was 99 per 
cent of the first At a fmthei mterval of 160 
milliseconds, the second lesponse was much 
smaller than that followmg the first stmiulation 
In other words, the second of i pair of maximal 
stimuli evokes a gieatei response when it follows 
the fast m less than 70 milhseconds, but at longei 
intervals a depiession of the second i espouse ap- 
pears The other pomt which such recoi ds demon- 
strate is that m ceitam cases of myasthenia gravis 
there is a partial block in neuromuscular trans- 
mission similai to that seen m paitial curariza- 
tion This pai tial block allow s one to demonstrate 
these phenomena of facilitation and depression 
winch piobably occur noimahy loTloivmg actmly 
at the nemomusculai junction 
In verj severe cases the degiee of neuromus- 
cular block is greater The phenomenon of depies- 
sion followmg the passage of a smgle impulse m- 
creases m degree and nwsks the facihtation 
process The followmg illustrates the results m a 
patient with severe myasthenia gravis m whom 
neostigmme liad been withheld for 72 hours 
When the stimuh w ere 64 milliseconds apart there 
was i very profound depression of the second 
muscle action potential Neostigmme admmistra- 
tion mcreased slightly tlie response to a maximal 
stimulus and deci eased the depiession of the 
second i espouse to a pau of stimuh but it was 
not capable of bimgmg about anjthmg like a 
normal state of nemomusculai function 

Eseime and its analogue neostignune hare 
several characteristic actions upon the nemo- 
muscular mechanism In esermized muscle the 
tension of the twitch m lesponse to a smgle 
maximal motor nerve stimulus is gieatly en- 
hanced The muscle action potential under these 
cucumstauces is conveited into a short asyn- 
chronous salvo mdicatmg a repetitive response of 
the muscle fibers to the smgle stimulus Further- 
more, the excitation of esermized muscle by a 
tram of motor neive volleys occunmg at a fie- 
quency greater than 6 pei nimute results m a 
progiessive depiession of the twitcli tension 
Stimuli applied to the motor nerve at a rate of 
50 pel second cause a biief contraction followed 
by relavation of the muscle That a depiession of 
neuromusculai conduction results from the accu- 
mulation of a paralyzmg concentration of acetyl- 
choline IS suggested bi the obseivation that the 
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enhanced i espouses of eseunizcd skeletal muscles 
to low fiequency single neive volleys aie abmptlj' 
depressed by the concunent mtia-aiteinl injec- 
tion of a minute amount ot acet3dchohne 
It seemed of interest to stud}'' the effects of 
these drugs in normal human subjects and m pi- 
tients ivith my isthenia giavis using the bi ichial 
alter y is the i oute of admimsti ition indstudying 
the function of the muscle abductor digiti ciuinti 
in response to stimulition of the iihiii nerve 
The lepetitne 1 espouse desenbed m tlie e\peu- 
mentil inimil cm be reproduced nitli cise in 
the luinnin subject Here one sees the icpetitnc 
discharge evoked bj’’ i single motor iienc \ollej 
iftei the injection of 1 mg of iieostiginmc into 
the biachiil iiteij'' The voltige of the initnl 
potentials is the same before iiid iftci the drug 
nas given Peilups the most striking effect fol- 
lowing inti i-aitenil injection of neostigmine w is 
demonstrated bj' gnang pins of siiin im i\im il 
motoi nerve stimuli sepu itcd liv a mnig mtei- 
vals of time When the time mteia il between 
these puied stimuli w is sufhiienth biicf, the 
muscle iction potentiil evoked b\ the second 
stimulus wis signihc iiitly lower in aoltigc uid 
shoitei 111 duration At the eiilicst nitcn il at 
which the two i espouses could be clciilj dif- 
feientiated the depression of the second iiotenti il 
was greatest, ind with iiuieising intcia ils it 
lapidly became less, appuenth being induct tlj 
propoitiouil to the time nitcn il sejiii itnig the 
two volleys This depression following ncuio- 
musculai activity m the pi esence of neostigmine 
has 111 entiielv cliff eient time course from that 
seen m the paitiilly cur iiizcd subject oi m the 
patient with mj'isthema gi ms 
Myasthenia giavis is i disc ise which is ch ii ic- 
teiized by the i evei sibihta of the piocess cither 
spontaneously oi following the idininisti ition 
of cei tun chemicil substances Itmiynow be of 
interest to demonstrate briefly what changes take 
place when a remission is induced in this discisc 
( 7 ) The following illusti ition is from a jiitient 
wutli severe mjMstheniagi ms who hid ii emission 
following the removal of the tlijuiuis gland and 
show's two of the changes which occurred The 
voltage of the muscle action potenti il m response 
to a single maMmal motoi iien c stimulus gicitlj 
mci eased In addition, the ability to induce lepc- 
titne discharge follow'ing the injection of neo- 
stigmine into the biachial irteiv appealed In 
these instances it could not be bi ought about 
befoie opeiation with’ doses up to 3 mg , while 
follow'ing operation it was easily induced with 1 


mg In inothei p itient prior to thymectomy, 
without neostigmine, there was a marked depres 
sion of the tiansmission curyes Slight impiove- 
ment was evident after the administration of 
neostigmine but the slope of the curve was the 
same After thymectomy, befoic neostigmine ad- 
ministi ition, a depression of the second response 
was still present but w is now of minimal degree 
After the idministi ition of neostigmmc there 
w IS i diffeicnt slope to the cune appro ichuig 
th it seen in the noim il subject 
Di-isopiopylfluorophosphate proved to be a 
ici-y mteiesting drug for study m view of its 
pccuhii ibilitj' to iiiictnate chohnesteriie ir- 
icveisiblj ^^^lcn injected m snull amounts into 
the 1)1 ichi il u tei } of noun il human subjects the 
effects on iieuiomusculii ti-iiismission, as meas- 
uicd hy the clectiu il response of the muscle to 
111 i\imalnci\e stimuli, IS essentially similar to that 
seen following i siniil ir idmimsti itioii of neostig- 
mine (f) In the elcctronij'ogiam of a noimal 
subject befoic iiid ifter the intn- irtenal injec- 
tion of 0 o mg of DFP, one sees the development 
of leiietitueiic'ES to i single stimulus, depiession 
of the second icsiioiise to two stmiuli and the 
A ujiiig 1 espouses to i trim of stimuh Thirty- 
hac minutes iftci the injection of DFP ,9 umtsof 
cui lie were injected into the same irtci'} Tire 
lepetitue lesiionsc to single stimuh disappeared 
complctelj iiid hid not returned 30 nmiutes 
litei The voltige of the i espouse to • single 
stimulus w IS 1 cdiu ed iminediateh follow mg the 
cuiaic, Init dining the peiiod of obseia'ation 
slowly' ictunied to the noiniil voltage When 
A 11 tu illy noimil Aoltige hid returned the leue- 
titiAC rcsi oiise w is still ibsent This dnig is 
likewise c ipiblc of icpinnig the defect ui neuro- 
musculii loiiductioii in iiiA isthenia as shown iii 
the following illusti ition In this experiment one 
w is iblc to demonsti ite bv the idditiond injec- 
tion of neostigmine i deteiioi ition of nemomus- 
cuiu conduction with the deAelopment ofiepeti- 
tiAe dischaige simil ii to th it seen in normal sub- 
jects The ti im of events represented might 
jiossibly' be intei pi eted to i esult from the additive 
inticliohiiesteiase effects of an initial dose of 
DFP followed by' i subsequent dose of neostig- 
mine which peimitted the development of a 
pii ilv'/nig conccntiation of acety'lcholme it the 
neuiomusculu junction 

Li the e\pcimients in which DFP was injected 
iiiti i- 11 ten illy' it was noted that the effect was 
appicciibly' less in the patients who had leceived 
neostigmine shortly' before Also it was obsen'cd 
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tliat hen DFP nns given uitiamusculaily to the 
my'isthenic patient, nho nas lecenong his legulai 
neostigmine medication, the effect of the DFP 
nasiediiced These obsenations suggested that 
neostigmme mhibited the effect of DFP To 
an ilj 76 this lelationship in nioi e detail, 2 patients 
with uiyasthema ginvis veie given on five occa- 
sions an mjection of DFP mto the biachul aiteiy 
at i tune when they hid lecen ed no neostigmine 
dmmg the piecedmg 24 horns Injections of DFP 
neie lepeated aftei in mten'al of one neek m 
the opposite brachial aiteij^ at a moment iihen 
the p itients iieie at the point of in iximal benefit 
from in mti-imusculu injection of 2 mg of 
neostigmme When the p itient h id h id i leceiit 
mjection of neostigmme the iiiti-i iiteiiil mjec- 
tion of DFP did not piodiice the lasting mu ease 
m musculai povei iihicli followed the idmmis- 
tintion of DFP alone These obseivitions suggest 
that neostigmme and DFP may compete foi a 
common site of action and tliat nlien neostignune 
13 pieseut at this site it blocks the action of DFP 
Many attempts have been made to demon- 
strate a chemical component mvolved m sjmaptic 
transmission m the central nenmus sjsteni No 
crucial evidence has j^et been mtioduced Because 
of the dramatic effects of DFP on the cholmes- 
terase activity m the central neiwous sj stem the 
foUonang eypeiiments done in normal liimiin 
subjects are of some inteiest (3) Tlie daily mtia- 
mubcular mjection of DFP ui noimal subjects, 
who were not leceivmg my othei medication, 
usually resulted m the development of symptoms 
referable to the central nervous system mcludmg 
excessive dreammg, msomnii, i estlessness, m- 
creased tension, emotional hbihty, subjectixe 
ti emulousness, nightmaies, headache, mcieased 
libido, giddmess, dionsiness, piiesthesias, mental 
comusion, visual hallucmations and pams in the 
legs of sciatic distribution These sjmptoms nerc 
not significantlj' affected by the ulmmisti ition of 
neostigmme, but iiere diminished to some degree 
by the admmistrition of itiopme Electioence- 
phalograms taken dm mg the period m iilucli 
these syonptoms iiere pieseut shooed an mciease 
m the potential size ind in the fiequency iiid ir- 
reguliiity of the ihythni In many instances 
there was the ippe.irance of ibnoimal wixes 
sumLu to those seen m pvtients with grand mal 
epilepsy' These electio encepli ilogriphie chiiiges 
were promptly ' 1 ex ersed by' itiopme and weie not 
affected by' neostigmme oi cm iie All one can say 
13 th it m these ex-periments centi il nen ous sys- 
tem efiects haxe been pioduced by di isopropyl- 
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fluoiophosplute which to date liis been shown to 
liave no othei mipoitant action than its ability' 
to destroy' cholmesterase The pi oduction of these 
central neix'ous system effects by' a compound 
xvhich has been showm to mhibit cliolmesteiase 
withm the bram suggests that the icety'lcholme 
cycle does play a positive though as yet midefined 
lole m central iiemal function The pouit which 
I wash to emphasize here is that in the human sub- 
ject one is able to study the effects of this chug 
without the mti oduction of any' possible con- 
fhetmg factois such as anesthesia oi iiiy' opei itive 
pioceduie mil in the iioimal imanesthetized 
human subject one is able to lecoid the subjective 
ilteiations m noimal central neivous sx'stem be- 
hax'ioi as xxell 

At this pomt I w ould like to leview x eiy biiefly' 
ceitam additional technics by w'hich the clmical 
neuiophy'siologist may be able to obtam moie 
detailed knowledge of central neivous system 
function and to study' m a moie piecise fashion 
the effects of vinous diseases and clieimcal agents 
on this fmiction 

Piper m his monograph on Eledrophyswlogij of 
Human Mtisde w is the fiist to suggest that con- 
duction xelocity m a peripheral neive may' be 
m&isuied by stunuhtmg the neiwe at two diffei- 
ent Sites, measurmg the latencies of the muscul ii 
lesponses ex oked by each shock and dmdmg the 
latency' difleience by the distance between the 
pomts of stmiulation In lecent expeuments 
Hodes (9) has used this method of studx'mg con- 
duction X elocitj' of the skeleto motoi neive fibeis 
supply'mg paietic muscles The electiica! studies 
consisted of the jiei cutaneous application of smgle 
supra m vximal shocks to the motoi nevx'e and the 
lecoidmg of the muscle action potentials thus pio- 
duced, IS desciibed eailiei m this discussion 
Conduction x elocity was measuied by the method 
described by Pipei Hodes obtained ration poten- 
tials fiom some 500 piietic muscles of pohomy'eli- 
tis patients and expiessed them is peicentige of 
the x'oltage of couesjionding noimal muscles and 
compaied them with the muscle stiength esti- 
mated by clmicil testing buch diti showed that 
the size of the iction poteiiti il mdic ited the sex'ei- 
ity'of the muscul 11 weikness is hid been demon- 
strated 111 cises of peiiphei il neuiitis by Di 
Kuffier and myself it in eiihei elite (8) Hodes 
then plotted the maximal conduction x'elocity of 
the nei x e to i pai etic muscle igainst the ni iximal 
xoltage of that muscle m ox'ci 50 cases It was 
evident fiom these results that if a given muscle 
of one patient weie stronger than the coivespond- 
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mg muscle of anothei patient then the nei ves sup- 
plymg the foimei would conduct moie lapidly 
than would those mneivatmg the lattei Pielun- 
mary histological obseivations of antciior horn 
cells of paralyzed monkeys showed lesults sug- 
gestmg % neuial involvement dependent on avonal 
size 

Even with the relatively piunitive electio- 
physiological teclmics available dm mg the eiily 
pait of this century, clmical physiologists became 
mteiested m then application for the study of 
spmal cord iefle\ activity m human subjects 
Hoffman (10) i\as among the fiist to demonstiate 
the feasibility of studies of this type He fiist de- 
vised a method foi lecoidmg the impact of a blow 
on the patellai tendon uid m the same lecoul the 
electio-myogiam fiom the quadiatus muscle He 
realized tliat the measuiements neie compile itcd 
by the chaiacteiistics of the sensoiy end oigan 
He went a step further and found that by elec- 
trical stimulation of i mixed ncivc he was ible to 
excite a leflex response vhicli could be lecoided 
electrically This, as was to be expected, gave a 
shorter reflex time 17 to IS milhsecoiicls for the 
patellai reflex and 28 to 29 toi the ichilles leflex 

Dawson and Mei ton have i eccntly begun stud- 
ies usmg this type of expeiinient foi detcimini- 
tion of spmal leflex activity This method should 
be very fruitful m the study of ceitam dise.iscs of 
the spmal coid and also the activity of x iiious 
pharmacological agents on this legion of the nci v- 
ous system It is possible to stimuLate one motor 
unit and get a leflex response m the sinie motoi 
imit 

Di Geoige Dawson, woikmg at the N itional 
Hospital in London, found m studying a patient 
suffering from myoclonic seizures that electrical 
stimulation of a peiipheial neive lesulted m 
changes of electiicil potentiil detect ible on the 
scalp (1) These changes m potential were hugest 
over the hemispheie on the side opposite to that 
stunulated They w ei e located near to the midlme 
when the lateral popliteal nerve in the leg was 
stimulated and more laterally wdien the ulnai 
nerve was stimulated m the aim Extending these 
studies to healthy subjects, Dawson has been able 
to demonstiate that potential changes of ceiebial 
ongm which probably anse m the central and 
post-central cortex may also be detected on the 
scalp followmg electrical stimulation of peiipheial 
nerves In a lecord taken fiom Dawson’s papei 
wdiich appeared recently one can see the i espouses 
to stimulation of the left and light median nerves 
it the-elbow and the left lateial popliteal neive at 


the head of the fibul v The electrodes weic apjihed 
ovei the suiface mai kings of the sensory motor 
aiea A stimulus to the left median neive pro- 
duced a potential change maximum near the elec- 
tiode on the light side G cm from the midlme A 
stimulus to the light median produced a sunilar 
disturb nice on the left side of the head Stunula- 
tion of the left lateial popliteal nerve gave use to 
i potenti il ch ingo nearei to the midlme electrode 
than to my of the others The latency of the re- 
sponse to stimulation m the leg was 36 plus or 
minus 2 milliseconds which was about 14 milli- 
seconds longer th m when the median was stim- 
ulated 

Finally, I would like to discuss biiefly in in- 
tei estmg gi oup of clinical ch mges which are asso- 
Liitcd with alter ations in serum potassium con- 
ceutiation The introduction of the flame photo- 
meter has made it jiossible to study more exten- 
sixely xaiious conditions associated with clianges 
111 potassium The following illustrates wliat lias 
been accomplished by improvements m the chemi- 
c il technics As one obserx es the ratio of potas- 
sium in seium w itei iiul oxtricelluLar flmd water 
c ilcul ited by obserx cis oxei a period of years one 
c in see th it itnow ajipi oaclies the theoretical x'ahie 
expected fiom the Gibbs-Donnin equation (2) 
It now seems possible th it by deteiminations of 
serum jiotissium level and the concentmtion 
within the muscle itself one may be able to get 
iccui ite X dues of the iclatixe concentrations 
bathuig the two sides of the cell membrane These 
studies when combmed wath physiological meas- 
uiements wall find useful application in the studj 
of patients with f imily periodic panlj'sis liaxmig 
low seium potassium as well as certain patients 
with diabetic acidosis who also exhibit hypokale- 
mia A clinically similai paialj^sis may accompany 
elex'ation of seium potassium m ceitam cases of 
uiemia It is of mteiest that m all three of these 
cluucal conditions theie is piofoimcl muscular 
weikiiess with diminution and loss of reflex ac- 
tixaty, but little or no vlteiation m sensition The 
distiibution of the wealoiess, paitieulaily m irked 
m the extiemities and tiimk, is also the same 
Pielimmaiy studies hax^e been made of the elec- 
tiomyogiam in patients with family peiiodic pa- 
ralysis duinig an attack and m the noimal state 
It xvill be noted than when the electrodes aie 
placed far apai t along the muscle that the poten- 
tial tends to be more monophasic m cliaiactei than 
usual The iioimal diphasicity is mamtamed when 
the electrodes aie placed together m the middle 
thud of the muscle It has been noted that there 
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IS very little change in the shape of the potential 
where the electrodes are placed 2 centimeters 
apart Although there aie othei possible e\-plana- 
tions this type of experiment suggests that the 
defect may be m the transmission of the excita- 
tory nave along the muscle fibei itself Similar 
studies are not available m the clmical states as- 
sociated with ele\ation of seium potassium 


Thus, one can see that although the methods 
are still relatively ciude and that the potential 
contributions of the clmical neurophysiologists 
are still m the developmental phase it is becommg 
possible to gather more and more reliable facts 
and the imique physiological experiments created 
by naturally occurtmg disease may uncover many 
stimulatmg leads 
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In oidei to e\aluitc duomitugi iplij' ib i 
method foi deteimming puiitv \Ne imist iimt 
define what ne mem by pin it}' Thib will eaiblc 
us to set up cnteiii foi judgmg the mcthodb 
w'hich test puiity Then, iftei luvmg set the 
standards we may evaluite the method of 
chromatogi apliy by seeing how eilectivel} it 
meets these standaids The stinduds which we 
set up ue those abstneted, as it weic, fiom ill 
methods of testing puiitj thej ue the ])iinciple3 
of the methods of testing puuty 
Upon close e\imination of wliit we mem b> 
the deteiminationof puiity we dlsco^el tli it what 
w'e leally mean is the detection of impuiiti Thcie 
is no suie w ly of pioi mg i subst nice to be pine 
We can only show with am confidenic tli it if it 
contains impuiities of thus ind such i kind thee 
cannot exceed thus iiid such in unount If we 
use ciude methods of finding impuiitics then the 
degiee of puuty can be stitcd only to i ciude 
appioximation, lud with piogiessnely icutci 
examination we become coiiespoudingly moie 
able to detect impuiity It is e%adent, theiefoie, 
that the definition of a degiee of puuty must be 
made on the basis of the opei itions used to detect 
impuiity We do not define ‘puuty’ We define i 
degree of freedom from impuiity as disclosed by 
ceitain given measuiements This opeiationnl 
defimtion of purity emphasizes that the lesiilt of 
the measuiement depends on the instiuments 
used, and emphasizes, fuithei, that puuty is a 
lelatiye matter There is consequentlj' no such 
thing as absolute puuty, md any statement 
which purports to define m absolute puuty is 
operationally meaningless This has been knowm, 
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oi bUbiiccted, foi i long time, of coui-se, and an 
excellent dibciission may be found m Timmer- 
mins’ Chemical Species (1), mil in Barnes’ article 
m a recent sjmposium (2) MTien we use the 
woid ‘puuty’ in the cheniicil sense we must 
icmcmbei tli it we me in qualified purity, degree 
of piiiih 

Wliit, then, no the piinciplob of the methods 
foi detei mining iniut>’ Thej ire that m all 
methods of testing ]niut> two operitioiib are 
imohed All methodb of testing punty incolye 
tests of uIcntitN, iiid the most subtle md re- 
liiblc tests of puuty imohe also, incl usually 
bimult incousl} , ittempts at sepimtion (3) Con- 
sidei,foi ex imple, the melting point Themoltmg 
point lb sometimes used is a test of puuB, but 
onh IS it IS used to test identitj It maj indicate 
identity of the one subst nice with inothei which 
may ]ne\aoush hue been pro\en pure For a 
moic piofound test which immlycs the nieltmg 
point one li is to use the cooling cun e (I) For 
if i substance is pine it will pass through i frac- 
tional sohdific itioii imohed m taking a loolmg 
cm ye m such i way that, barimg super coohng, 
the sohdific itioii tempeiatuie it which cijstal 
foim ition first begins will be the same as that at 
winch the 1 ist m iteii il solidifies Thus the cooling 
cm ye, since it combines an attempt at sep u ition 
(tint IS, fi ictional ciystalliz ition) with i test of 
identity of the piititiyely purified frictions (that 
IS, fieczmg tempeiatuie) meets the lequucments 
laid down, for the most acute type of test of 
puiitj' Moieoyei, such i test of purity is suffi- 
cient to itself m that it does not, as a test of 
puuty, lequiie any standard oi leferenie sub- 
stance (as does the melting pomt) 

The boiling point measiii ement and the Swaeto- 
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slaw sky ebulliometiy (5) bear the same relation 
to each other as do the meltmg pomt determina- 
tion and the cooling curve measurement, also 
the single solvent paitition and the Craig dis- 
tribution measurement (6) beai an analogous 
relation The lelationship is that between a smgle 
step ind a countercurrent operation (3) 

Howe\er, any test of piuity is subject to cei- 
tam limitations A eutectic mixtuie behaves like 
a pure substance m the cooling curve appaiatus, 
an azeotiope behaves like a pure substance in an 
ebulhometer, and analogous behaviois will be 
recogmzed in other sepai-ations It therefoie fol- 
lows that no smgle test of purity is conclusive, 
only is the weight of evidence foi puiity ovei- 
w helming when several tests have been applied 
and found to be met Foi example, the ebullio- 
scopic measurement at several piessuies is needed 
to exclude with ceitainty the existence of an 
azeotrope, in the c ise of solvent distribution, the 
use of several quite different solvent pans is 
needed 

The question may now be put does the chio- 
matographic method meet the requirements for a 
method of testing puiity (2)? In the chioniato- 
grapluc method a mixtuie to be separated is 
passed over an adsorbent (fig 1) If several sub- 
stinces with diffeieut adsoibabihties aie piesent 
the moie strongly held one w'lll be letaiiied ne.u 
the point of application of the lULxtuie, the less 
firmly held ones further along the adsorbent 
Then, by developmg the chiomatogram, the com- 
ponents may be separated from each other on the 
basis of their adsoibabihties Tins is the prmeiple 
of chromatography, the various methods of its 
application ai e not of consequence here Wlien the 
method is used as a test of purity the substance 
to be tested is ipplied to the adsorbent As the 
substance meets the idsoibent and becomes ad- 
soibed to the surface my impuiity will be ex- 
pected to be eithei moieoi lessstiongly idsorbed, 
so that wliethei on development oi fiontal anal- 
ysis there wall be evidence of more than one zone 
If, how ever, the substance is pure, the chiomatog- 
raphy will not separate it, and a single zone wall 
result That a smgle zone is piesent may be 
established bj anj'- of the methods of i ecogmzing 
zones concentration meisuiements m frontal 
analysis, displacement dex elopment, oi elution 
ainlj'sis, or by iiiv othei methods whicli can 
show that one and only one zone is piesent in the 
chromatogram (7) The answer to the question 
must therefore be that chromatogiaphy meets 
the requirements foi a method of testing puntj. 


for not onl}^ does it mvolve a test of identity 
(since different substances would be adsorbed to 
different degiees), but it involves an attempt at 
separation by virtue of the countercurrent appli- 
cation of the adsorption paitition 
An examination of actual cases needs to be 
made to see w'hethei m practice the method re- 
deems its promise Since not veiy many tests of 
chromatography have been made for the express 
purpose of detecting impuiity in substances, but 
rather chiefly for the purpose of separating mix- 



Fij, 1 Chroinatographj of a mixture of two 
solutes yi and B a The solution containing 
I and B is placed above the adsorbent Ad , 
b The solution has been pressed into the ad- 
sorbent, a mixed zone .IB is formed, and the 
‘front’ of pure liquid is shown at L, c devel 
oper liquid D is being passed into the column 
and development of the zones is beginning, d 
continued passage of developer liquid has pro- 
duced a developed chromatogram, with the 
separate zones show n at A and B 


tuies, ail attempt will be made to deiiv e informa- 
tion about the effectiveness of the chiomato- 
grapluc method fiom both classes of ex-penments 
The literatuie on chromatography is voluminous, 
and even the papers which ue directly useful to 
this aigument are too many to deal with heie 
Foi this leason only a few winch illustrate the use 
of the method with protein, caibohydiate and 
hpoidal substances wall be chosen 
The use of chromatography is latliei new in the 
field of the jiioteins and then degradation jirod- 
ucts, but alieady we have excellent evidence of 
its vralue Thus Maitin and his cowoikeis (8), 
using paper strip partition chiomatography (9), 
exammed an authentic sample of Tliudichum’s 
‘gljcoleucme’ and found it to be leucine They 
showed, in another experiment, that not more 
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than 0 03 per cent of the nitiogen of hydiolyzed 
spinal cord could be present as iiorleucine since 
when 0 5 Mg of riorleucine was added to 1 2 milli- 
grams of hydrolysate it could be cleaily recog- 
nized, but none could be detected in the hydrol- 
ysate alone The w'oik of Mooie and Stem (10) 
at the Rockefeller Institute shows how very 
accurately the chiomatogiapluc method can 
analyse a protem hydrolysate, and the further 
sharpemng of the chiomatogiapluc tool by the 
use of the radioactive ‘pipsyl chloride’ developed 
by Cannan and his coworkeis (11) indicates th vt 
though the application of the method in the 
piotein field is new, yet it alieady shows that we 
can expect much fiom the use of chromatography 
as a test of purity of ammo acids, and, indeed, of 
peptides, enzymes vnd simihi substances 

In the field of the caibohydiates we can call 
immediately upon the results of Wolfrom and his 
coworkers (12) They have shown, in a scries of 
papers emanating from Ohio State University, 
that, for example, 2 per cent D-mannitol can be 
separated fiom its admixture with sorbitol by 
chromatography on the adsorbent Florex XXX 
(13) They show'ed, also, that a mixture of ap- 
proxunately 0 2 milligrams each of a d-galac- 
turomc acid, d-galactose, d-glucose, d-xylose, and 
l-rhamnose could be sepaiated into five zones on 
the same adsorbent, using isopropyl alcohol as 
the solvent and developei 
Very many lipoid-soluble substances ha\ e been 
examined chiomatogiaphically foi purity Ele- 
gant work of this kind was done by Wmterstcm 
and Stem (14) who weie able to detect and sepa- 
rate 2 nulligrams of dipalmityl ketone in 300 of 
a hentriacontane which showed the theoicticd 
analysis and a good melting point Tliey also 
could concentrate 0 5 pei cent eigosterol in ad- 
mixture with cholesteiol thiough chiomatogiaphy 
on alumina It was in this laboiatoiy also (15) 
that chromatography w as used to isolate 0 Oo per 
cent caibazole fiom anthiacene The aiithiacene 
so obtained show'ed the blue fluoiescence which 
IS knowm to be quenched by 1/30,000 per cent 
of naphthacene Tire oiigmal sample of antliia- 
cene had contained 0 5 pei cent of naphthacene 
Man (16) and his cowoikeis at the Buieau of 
Standards have shown that the aromatic hydro- 
carbon content of a mivtuie of paraffins, naph- 
thenes and aromatics can be determined to within 
=h0 2 pel cent Zechmeistei and McNeely (17) 
showed that it was possible to deteimme 1 to 
2 per cent of as- oi frans-stilbene in admixture 
ivith the other form 


In the fat senes Ivaufmann (18) showed that 
the purest grades of caproic, lauric, myristie, 
palmitic, oleic and stearic acids contamed sig- 
nificant amounts of impurities consisting of 
highei ind lower fatty acids The method was 
found applicable also to glycerides Cassidy (19) 
w'ls able to demonstrate unequivocally the pres- 
ence of 0 67 per cent ester m the presence of 
mixed fatty acids by chromatography on char- 
coal Clacsson (20) could demonstrate 3 9 per 
cent of lauric acid in idmcxture with myristic 

Ruzicka and his colic igiies (21) have demon- 
strated, through their precise fractionations of 
iiatui tl mixtures, the \alue of chromatography in 
sep 11 iting and testing the purity of lipoid-soluble 
substances As an example of the precision of then- 
work one may cite the isol vtion of fnedehn From 
82 2 gm of nonSviponifiable material (represent- 
mg 1500 kg of pig spleen) they isolated 25 4 mg 
of the tritcrpeiie fiiedcim This represented 0 03 
pel cent of the nonsaponilLiblc fraction, and was 
present as an impurity from cork stoppers into 
contact with winch the nutenal liad come 

No discussion of the use of chromatography as 
a test of purity w ould be representative wathout 
mention of the work on plant and animal pig- 
ments We imght mention here the work of 
Zechmeister (7) and of Stnm (7) 

Cliroinatography shows a Imiitation analogous 
to that already desciibed m connection with other 
testing methods, that is, two different substances 
may be adsorbed undei tei tain conditions to the 
sinie extent, thus giving i filse impression of 
puiity This situation is imlogous to that en- 
counteied m eutectic foiniation and azeotiopism 
(3) The lemedy is the same as m those cases 
iiimely, to cliinge the conditions of the test 
With idsoiption this mxolves usmg different ad- 
sorbents ind differ ent solvents, and preferably 
choosing these to haxe different polarities from 
those first taken An obseivition of Bauemfeuid 
ind cow'oikeis (22) may supply an example of 
this limitation These workers found two pig- 
ments w’liich, as they Slid, weie chromatographi- 
cally identical by nuxed idsoiption on activated 
ilumma and development with reagent chloro- 
foim, but which were not identical spcctro- 
photometiically 

A fuithei limitation on chiomatography, md 
one not absent fiom othei methods of testmg 
puiity, IS in effect the leieise of this Instead of 
a mixture ippeaiing puie, a pure substance 
yields several zones This is often due to some 
catalytic effect of the adsorbent in which a sub- 
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stance is altered (23) Tims i puie as compound 
cm be altered to a mi\tuie of as and Irons, uhich 
then jields two zones Tins effect can often be 
anticipated and coirected, foitunately it is not 
veiy common The classical example of tins effect 
w as the observation by Gillam and El Ridi (24) 
that cirotenes could be isomeiized by cliromato- 
graphic adsorption This obseraation led, m the 
hands of Zeclimeistei iiid his students, to the 
remaikable and impoit int woik on the configura- 
tion of the polyene pigments (25) 

That biologicall}" important substances maj 
be altered on the chi om itographic eolunm has 


coloration, nhen adsoibed from solvents which 
contained hydrochloiic acid (as nould chlormated 
solvents which had been standmg around for 
some time) 

Foi tmiately, as has been i emarked abov e, these 
situations aie lelatively laie, and can be antici- 
pated wlieh veiy active acidic oi alkalme ad- 
sorbents aie bemg used The appearance then of 
two zones would not necessaiily imply impurity 
m the initial substance 

It must be evndent fiom the lemarks made so 
fai that cluomatogiaphy should be a very useful 
method foi testmg purity of substances piovided 
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* Bj abstraction is meant a process of leaving out details (30) In passing from one level to another 
level of increased abstr iction there are left out inaiiv details which are used to describe the first level 
Thus in passing from the subatomic level to the molecular there are left out all sorts of information about 
nuclear construction, electron shells, electron spins, etc These niaj , however, be implied in the sjnibol 
used for the molecule or atom, but thej cannot be explicitly stated in the terms used foi dealing with 
the more abstract level This is in part the dilemma of form and function It is the functioning of protons 
and electrons which makes the form of molecules It is the functioning of molecules which makes the 
lorm of colloids and cells There is uaturallj some overlapping of these levels 
- First order facts are facts which are directh observable Inferential facts are facts w Inch are inferred 
from, and to explain, first order facts 


been recognized, and, as an example, has led to 
the development of analytical methods which 
would circunwent this difficulty Foi example, 
Haagen Smit and co-w orkers (26) dev^eloped a 
shortened method foi analyzmg provitanmi A 
substances from plants m older to minimize the 
losses which accompanied ceitain methods m 
common use 

Nlany othei phenomena may occui m the 
tolunui on active adsoi bents As one example we 
maj cite the obseivation of Tiappe (27) tint tri- 
gljceiides nny be saponified on Biocknunii 
ilunun i even with non iqueous solvents Tiappe 
dso recorded that fiee as well as esterfied choles- 
teiol uiideiwent cit iljtic decomposition on silica 
loluimis, with the development of i blue red 


that they ai e adsoi bable, and all substances show 
this propel ty to some extent Cliromatography 
may be used to test puiity of substances m the 
gaseous form (20), or as liquids, oi m solution, 
and it applies to adsoiption at non-mobile mter- 
faces as well as mobile, that is, to adsoiption on 
solids as well as to adsoiption on foams and 
emulsions (2S) Dr Ciaig has suggested that I 
mention that the chi omatographic method, pei- 
haps due to the mechanics of the aiiangement, is 
the most ejfiaent sepaiation method we have, for 
a shoit eolunm maj piovade sepaiations which 
indicate it to have manj’’ hunch eds of ‘theoietical 
plates’ (10, 29) IMien the method is used within 
its pioper spheie it cm supply a most poweiful 
tool foi testmg purity This is because it meets 




468 


FEDERATION PROCEEDINGS 


Volume 7 


the lequiiements which we found to be chnuic- 
teiistic of a good method, namely, beciuse it 
involves an attempt at a sepaiation of the sub- 
stance undei test and at the same time a com- 
parison of the ft ictions obtained to test then 
identity 

The pioblem of the natuie of cheimtil imiity 
his aioused so much discussion tint it nny not 
be amiss to ittempt heie to claiify ceit iin iioiiits 
involved in it In table 1 is piesentcd i cl issific i- 
tion of ceitam phetionien i The concept of chcnii- 
cal puiity cm be applied coiieetly oiili/ it the 
level of iiiacioscopic iiid micioscopic fiistoidci 
facts Puie IS a void with iniiiy niciiimgs, eich 
depending on the context within which the woid 
IS used It IS essential to distinguish the diffcient 
meanmgs Thus w hen one spe iks of i pui e cell- 
suspension the woid IS being used in in eiituely 
diffeient sense fioiii tint used when one speaks 
of a puie substance In the fomier cise one can 


piove that ill the cells iie of one kind, iii the 
lattei it IS impossible to piove that ill the mole- 
cules are identical The word puie c iniiot be used 
it the inoleculai oi subitomic levels with any 
chernicil mcining Theie is no such thing as a 
cliemic illy pine molecule ( \nd of course, in the 
CISC of bulk elements, these ire by definition 
pure The woiil bulk’ is used here to qualify 
‘clement’ winch is often used to mean 'i molecule 
of in clement’ ) Biochemists, since theyaie work- 
ing in i boi del line held, aie beset with all sorts 
of difliculties in nomciiclatuie This note is writ- 
ten with the hope tint it leist one of the diffi- 
culties will be clirified The ipplication of the 
idci of levels of ibstriction can clarify many 
otliei pioblenis An example of the 'paradoxes’ 
which c in be dex ised by de ding m the same terms 
with two lex els of ibstriction at once can be 
found in i iccent jiipci on puiity (31) 
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COUNTER-CURRENT DISTRIBUTION 

LYMAN C CRAIG 

From the Rockefeller Inslitute for Medical Research, New York Cily 


The classical appioach of organic chemistry to 
the problem of purity has always been that of 
fractionation A prepaiation has been regarded 
as ‘pure’ if all attempts to fractionate it have 
failed to change its measurable properties It 
should be satisfymg to the organic chemists to 
know that this approach has recently been stated 
(1) by a physical chemist, Professor Eyrmg, to 
be the definition of a component m the thermo- 
dynamic sense of the phase rule Irrespective of 
viewpomts, nearly all fractionation techniques 
are useful m purity studies 
Biochemistry deals with an enormous number 
of chemical compounds with widely differmg 
properties Some aie gases, some are liquids and 
some are sohds either crystallme or amorphous 
Wide variation m stability is encountered Ob- 
viously no smgle fractionation technique vnW be 
the most efitective for the separation of each 
type Smce the determmation of purity requires 
maximum separatmg power under conditions of 
complete stabihty, a choice of the most effective 
method must be made Fortunately, the different 
methods often supplement each other and where- 
ever possible, more than one method must be 
applied Measurement of physical constants with 
adequate precision is taken for granted, as far as 
the present discussion is concerned 
In order to choose the most effective fractionat- 
mg technique we must know somethmg of the 
nature of the compound, m biochemistry par- 
ticularly somethmg of the stability of the solutes 
mxolved Unquestionably many compounds of 
importance have such poor stability except m 
solution m a certam environment that they can 
never be crystallized or obtamed free of solvent 
Yet such a substance could cause a very specific 
biochenncal response and it would therefore be 
of the greatest mterest to know if such a response 
iieie caused by a smgle chemical mdividual or 
whether a collection of mdmduals were respons- 
ible for the effect In such a problem counter- 
cun ent distribution offers possibilities 
A few years ago a pioblem of this general char- 
ictei was encountered by us m studies dealmg 
witli sjnthetie antinnhinl drugs Unexpected 


toxicity was encountered m connection with the 
clmical study of a particular drug This raised the 
question of purity and the chemists were asked 
for reliable data to prove that they were not at 
fault m clamung a pure preparation At the tune 
no satisfactory method exnsted for demonstratmg 
purity smce the propeities of the compound did 
not penmt the fractionation techniques available 
to be applied under favorable circumstances 
An approach to the problem was made through 
the apphcation of extraction data Although ex- 
traction is one of the oldest procedures of organic 
chemistry, it is usually applied m such a mannei 
that results only approximate m nature are ob- 
tamed Purity studies require quantitative data 
Particularly m biological circles it has been appre- 
ciated for some time that if enough cases are at 
hand, the results can be treated statistically and 
thereby greater precision achieved Therefore, 
multiple extractions were peiformed m counter- 
current manner so that the steps of the bmomial 
expansion were exactly followed (2) This per- 
mitted the mathematics of probability to be ap- 
plied m the mterpretation of the results (3, 4) 
The name ‘Counter-current Distribution' was 
given to the process and an apparatus was de- 
vised w'hereby hundreds of nearly perfect m- 
dividual extractions could be perfoimed m an 
hour or more The final result of the process could 
be most conveniently expressed graphically by 
plottmg the fraction of solute m a given extinc- 
tion cell agamst the serial number of the cell 
This gave a pattern which with a smgle solute 
will exactly correspond to the normal cuive of 
error as m figure 1 Figure 1 is the pattern of an 
actual distribution made with a sample of benzyl- 
penicillm (5) Smce the curve is an averaged oi 
statistical lesult, a considerable error m a smgle 
extraction is unimportant 

The requirements in order to accomplish i 
normal curve of error are the follow mg Two 
phases must be found m which the solute wall 
distribute itself m approximately equal iniounts 
upon equilibration The partition ratio must be 
satisfied at eveiy step The phases must separate 
e isily The pai tition isothei m must be hneai , i e ^ 
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the paititioii ia,tio not be clifFeient with diffeient 
concentiations of solute Often the tempeiatuie 
must be held constant The pi ocess is i estricted to 
those cases wheie the partition ratio leally is a 
constant Each of the necessary factois can be 


500 mq pun of ^’en G 
ethep72Ml’04 pH 4 80 



No of tube 


Fig 1 TWENTY-FOUR TnVNSFhn DISTUinUTlON 
of benzylpenicillin 



Fig 2 TwLNrr rocn iransier distribuiion 
of slightly impure benzylpenicillin 


checked sepaiately oi a distnbution can be made 
and from the natuie of the pattern it can be de- 
iived whethei oi not they hive been met If the 
expeiimental distnbution agiees with the noimal 
curve of eiioi , it follows that the necessaiy condi- 
tions have been met ind th it tlie solute is a 
single substance oi inoie th in one subshince w'lth 


nqaily identical partition latios If a deviation 
occurs as m figure 2, determination of the parti- 
tion ratios of the solute in the mdmdual tubes 
wheie deviation is shown will decide if the cause 
13 impurity 

A gradual drift in the latios as shown in figure 2 
definitely indicates impurity Figure 2 is a dis- 
tribution with a sample of benzyl-penicillm which 
contains a small percentage of A--pentenylpeni- 
cillin (5) and a little of another impurity Ex- 
perimental achievement of the curve of error 
indicates purity as far as the method and the 
particul ir system is concerned, though it alone is 
by no means conclusive evidence for purity The 
icsult is analogous to a precise fractional distilla- 
tion followed by an ebulliometnc or boilmg pomt 
study of each of the fractions Or it is analogous 
to fractional crystallization followed by a phase 
rule studj" such ns the determination of the solu- 
bility curve m tlie sohents used for the recrys- 
tallization Howeaer, none of these methods 
absolutely exclude impurity but for practical 
purposes, if more than one of the procedures mdi- 
cates purity or a cur\ e of error is obtamed m more 
th in one entirely difTerent system, then the prepa- 
ration will be of liigh purity in by far the largest 
majority of cises 

With any method of fractionation, the degree 
to which a possible impurity can be excluded or 
the precision with which it can be revealed will 
depend upon the intrmsic separating power of 
the method Separatmg power basically depends 
upon the selectivity of the method and the num- 
ber of perfect transfers applied A contmuous 
fractionation process does not have discrete steps 
and must be interpreted in terms of the 'equiva- 
lent of the number of perfect stages ’ Often this 
number is not constant Stepwise extraction 
offers a process w’liich can be made to operate at 
complete equilibrium and wath any desired num- 
ber of extractions Assumptions are not re- 
quired Tlie phenomenon correspondmg to ‘con- 
stant boiling mixtures’ is eliminated by w orking 
at sufficient dilution The constant which deter- 
mmes the selectivity is the pai tition ratio It is of 
importance, therefoie, to understand the full 
significance of the ratio 

In more than one mstance the partition ratio 
has been spoken of as dependmg on 'solubility' 
TTiis would appear to be quite erroneous as far 
as the t3q:e of pai tition ratio used in this connec- 
tion is concerned Only at the point of complete 
saturation of the solute in each phase wall the 
partition ratio correspond to a latio of solubili- 
ties At concentrations below' this, constant pio- 
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portionality of the activity of the solute in the 
two phases will seldom be found It would seem 
better to consider a partition ratio as a measure 
of the relative attractmg tendency of two phases 
for a solute at a specified concentration The 
basis of the ratio is therefore a subtle one and 
usually qmte different from solubihty 
In the teclmical literature of fractionation (6) 
the selectmty of a particular extraction system 
IS defined in terms of the ratio of the partition 
coefficients of two arbitrary solutes This ratio is 
called ^ and equals Ki/Ks m the particular sys- 
tem A system m which /9 is large is a selective 
system for separatmg the mixture Obviously 
tins should be the system of choice for demon- 
strating impurity if the arbitrary solutes are 
closely related and are similar to the one on which 
the purity study is to be made 
In general, those systems will be the most selec- 
tive m which there is the greatest contrast m the 
hydrophobiC'hydrophyilic solvent properties of 
the two phases concerned Where the solute is an 
acid or base, buffers are especially helpful As 
regards more subtle degrees of selectivity, no 
general rules can be offered The choice must be 
based on experimental trial 
Once the selectivity of a system has been 
established it is a simple matter to calculate the 
number of transfers requured m order to detect a 
given impurity or to exclude it to a given per- 
centage Hypothetical distributions such as 
figure 3 brmg out this pomt Consider a moxture 
of 90% A, ir = 1 and 10% B, ir = 1 2, 1 e , 
0 = 12 The sum of A and B curves, the top 
curve, would differ sufficiently from the curve 
of error so that a small percentage of B m A could 
be detected with 100 transfers This requires a 
few hours’ tune with our present equipment, 
which includes a distribution apparatus with 
54 cells Tw'o or even three times this number of 
transfers are withm reach Time does not permit 
further discussion of this type of calculation 
The picture given here is that based on weight 
alone and weight is certamly the most mclusive 
analytical method as far as unknown mux-tures 
are concerned However, if a more specific method 
of analysis is at hand which can be combmed with 
weight, then a small percentage of impurity with 
a ratio of 1 1 or even 1 05 can be detected 
Tlie reliability of the distribution curve is m- 
creased greatly by employmg more than one 
system Even with closely related isomers or 
homologs it Ins, in general, not been difficult to 
shift 0 values from 1 0 to 1 5 or more by chang- 
ing systems To be sure, optical isomers give 


0 values below the experimental limit and cannot 
be separated or detected by the method On the 
other hand, chemical combmation with other 
optically active solutes give diasterio-isomers 
which often have more favoiable 0 values 
The reliability of the distribution pattern is 
also mcreased by the use of several different 
methods of analysis for determmmg a curve If 
the compound gives a biological response, quan- 
titative bio assay should be used A pure sample 
gives curves which are supenmposable regardless 
of the method of analysis employed 
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Fig 3 Hypotheticau 100 tbawsfeb distribu- 
TioK of a mixture of 90% compound A (AT = 1 0), 
and 10 % compound B (A = 1 2) C = sum of 
A -j- B D — a curve calculated for a single sub 
stance and matched with C 

If satisfactory selectivity is difficult to leahze, 
it IS possible to chemically tiansfoim the solute 
to anothei type which will offei greater selectiv- 
ity Valid data are often obtamed m this way 
because of the quantitative nature of the dis- 
tribution even m spite of mabihty to cause 100 pei 
cent transformation 

One could contmue with generalities indefi- 
nitely However, m the final analysis and m spite 
of all the theoretical aspects, a method for study- 
mg purity must receive prune consideration if it 
consistently reveals impurity m preparations 
where other methods haxe failed Our studies 
thus far have been satisfymg in this respect 
From the xery begmning the method proved 
useful m the mtimalanal field (7) Figure 4 is i 
representatn e pattern of a good antinnhiial 
preparation, figure 5 of a pooi one Figure 6 (S) 
IS a puiify study of i sample of hexanoic acid 
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Pentanoic and heptanoic acids or perhaps iso- 
acids are levealed Figure 7 is a pattern deter- 
mined (8) on a mixtuie of equal parts of myiistic, 
palmitic and stearic acids The degree of separa- 
tion and the usefulness of the method in purity 
studies m this series can be derived fiom the 
chart 



0 2 4 6 8 10 12 14 16 18 20 22 24 


No of tube 

Fig 4 Twenty-four tr^nsieu nisriuBU- 
TioN of a preparation of 7-chloro-4-(l dimcthy- 
lamino-l-methylhutylamino) -quinoline di 
phosphate 



0 4 a 12 16 20 24 

Tube number 


Fig 5 TwLN ry -FOUR TRANSFER UlbTlU- 
BUTioN of an impure antimalanal 

The penicillm studies ne of interest because 
these substances aie known to be stable only 
undei ceitam conditions Yet they can be studied 
by distiibution with adequate piecision as figuies 
1 and 2 have shown (5, 9) 

Titus and Filed (10) were able to demoiistiate 
the occurience of more than one strep tomycm as 
shown m figme 8 Then result is of especial m- 
teiest because of the solubility pioperties of the 
btiep tomycm antibiotics 


Di Barry, Dr Gregory and I have recently 
attempted the study of antibiotics of polypeptide 
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"Na of tube 

fig C TuiNrY-FOUR TRINSFER DIS- 
ruiBUTioN of a suinple of hexanoic 
acid 


Scporciion of Tatty Acids 0^3 



Ka of tube 

fig 7 Sei* VBVTION of higher fatty acids 



Ttee NUMBER 

Fig S Twenty-four 

IRANSFER DISTRIBUTION 

of streptomycins 

n itui e and of highei moleculai w eight Signific int 
lesults have been obtamed with the giamicidui- 
tyiocidme gioup The work with bacitracm and 
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subtilin IS less advanced but here too there 
appears to be definite promise Figuie 9 shons a 
distribution of a crystalline preparation of grami- 
cidin (11) At least four components are revealed 
Three of these have now been isolated and crys- 
tallized Crystalline components of the tyrocidine 
type have also been obtamed The moleculai 
n eight of these substances is believed to be in the 
neighborhood of 3000 
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Fig 9 One hundred transfer distribu- 
tion of crystalline gramicidin o = e\perimen 
tal, a: = calculated 


The work of Woolley m separating polypeptides 
from the partial hydrolysate of msulin, which is 
reported at this meetmg, further demonstrates 
the potentialities in this field Here bio-assay was 
combmed mth the method to good advantage 
The combination of the paper cliromatographic 
techmque of Consden, Gordon and Martm (12) 
with counter current distnbution is particularly 
useful for polypeptides Each of the fractions 


from the distnbution can be hydrolj^zed and 
analyzed simultaneously for their ammo acid 
spectrum Shifts m composition aie thus plainly 
revealed with amazmgly httle work The starch 
chromatogram of Synge (13), as improved by the 
careful work of Moore and Stem (14), would, of 
couise, give the quantitative picture 

Although Martm and Synge (15) consideied 
the process they termed ‘Partition Chromatog- 
raphy’ to be mainly a hquid-liquid extraction 
process, a different view is now held by those of 
us who are closely associated at the Rockefeller 
Institute We have had opportumty to study 
partition chromatography m direct comparison 
to counter-current distribution w'hich is a true 
liquid-Iiqmd extraction process It now appears 
to us (mainly from the w ork of Moore and Stem) 
that the partition chromatograms can be most 
clearly mterpreted m terms of adsorption instead 
of by liquid-liqmd extraction Such a viewpoint, 
however, removes nothmg from the usefulness of 
that particular type of chromatography nor from 
the important contribution made by the English 
workers Further, aside from adsorption con- 
siderations, counter-current distribution is 
strictly a discontmuous process operatmg at com- 
plete equihbnum and is thus basically different 
on another count 

In conclusion, the general applicability of the 
method may be considered Obviously it can be 
applied to all solutes for which a suitable system 
can be found Up to the present, systems have 
been found for a considerable number of bases, 
fatty acids, the chlorophyls, several complex 
polypeptides and even substances considered to 
be only water soluble such as stieptomycin The 
probability of finding systems for fats and cei- 
tam sugar derivatives would appear to be good 
Perhaps even some pioteins are not beyond leacli 
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DIFFUSION, SEDIMENTATION AND ELECTROPPIORESIS OF PROTEINS 

J W WILLIAMS 

From the Department of Cheiinstry, Unioersttij of Wtscon'itn, Madison, Wisconsin 


Thiough sedjmentatjon velocity and diffusion 
studies a laige amount of infoimation about the 
molecular sizes of pioteins (and polysacch iiidcs) 
has been accumulated In 1940 Svedbeig ind 
Pedeisen (6) could wiite that on the basis of sucli 
data, “we know that most of the pioteins in dilute 
solutions evist as molecules all having the s une 
well-defined size Foi seveial pioteins this molet- 
ulai size is the same even when the composition 
of the solution is changed witJiin rither wide 
limits and is likewise mdependent of the method 
of piepaiing the piotem” 

For the deteimmation of moleculai weight b}’’ 
the usual sedimentation velocity method, inde- 
pendent studies of diffusion on the same solute 
must be cained out Since the piobable ciroi m 
the estimated diffusion and sedimentation con- 
stants is 2 to 3 per cent, and since the putiil 
specific volume also enteis into not complotelj 
exact consideration, the moleculai weight of .i 
piotein determmed m this w'ay ni ly be m erroi 
by 5 to 10 per cent Almost another way of s ijung 
this IS to lemark that with the moleculai kinetic 
methods of the 1930’s and piior 1940’s we mi} 
have impurities m oui protein prep nations of 
mignitude 10 pei cent ind still not bo dile to 
detect then presence at all This fact is suggcstu e 
of the need for moie exact uulytical tools as we 
approach the pioblem of catena for puiity of 
biological substances 

DirrusiON 

Foi the kinetic study of homogeneity oi puaty 
of a piotem the impoitant measuiement is tint 
of diffusion constant Foi this pin pose it niiy be 
used alone oi m some combination with sedi- 
mentation velocity 01 electiophoiesis Therefoie, 
we should have befoie us at leist the elementaiy 
theoiy of diffusion as it is used m the study of the 
physical chemistry of the proteins The expeii- 
ments have been made quite accuiate in lecent 
yeais by the development of the scale method of 
Lamm (5), and the lediscoveiy and impiovement 
of the schlieren methods of Wienei (10) and of 
Thoveit (8) foi the obseivation of binning at 
diffusion boundaiies Moie recently, the quanti- 


tative tieatment of the interference phenomena 
iccompanying the deflection of light by the 
gradients of refractive index m a freely diffusing 
boundary by Kegeles and Costing (4) lus further 
increased the precision with which diffusion ex- 
periments can be evaluated 
In the more classical refractometnc methods, 
the oidinates of the expenmental curves obtained 
are proportional to the index of refraction grad- 
ient at cacli point in the cell To calculate diffu 
Sion constants from these, use is made of a 
pirticular solution of Pick’s second law. 


dc Dd-c 
oi ^ 


11 ] 


where c = concentrition, t = time and x = dis- 
tance in the ducction of diffusion 
For diffusion from a dilute solution into pure 
solvent the desired particular solution may be 
written is 


(lx 2\/TrDt 


[ 2 ] 


where cln/dx = index of lefraction gradient, ih = 
index of refraction of solution, «o = index of 
icfi-iction of solvent ind D = diffusion const int 
In the sc lie method, the experunental curve 
IS a plot of the displacement of the Imes of a uni- 
form sc lie photographed tlirough the system m 
which diffusion is taking place as a function of 
the distance of these lines from an aibitrary 
lefeience line Foi the calculation, the best curve 
IS di iw n through these pomts md traced onto 
inothei sheet with an arbitrir}" oiigm chosen for 
convenience Scales of abscissae and ordinates 
me chosen and i table of ordmates (S) for eqinl 
iiiterw' ils on the axis of ibscissae (s) constructed 
Since the oiigin is located by estunatmg the 
centioid m ti icing the cuive, a generalized foim 
of equation 2 is used, w'luch takes mto account 
the distance of the tiue centroid from the oiigm 

S = [3] 

vv 2'ir 

w'here S = scale-line displacement coiiesponding 
to scale-line distance s from chosen oiigin, (t- = 
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2Dt, P = distance of chosen origm from centroid, 
co’ = numerical constant and Nu = area of 
v,uia'e 

If this analytical expression is the equation for 
the experimental curve, values of D may be cal- 
culated from the s, S table by usmg the proper- 
ties of the curve The tw most frequently used 
equations for D are based on the height and area 
{4a) and the second moment and area of the 
curve (4b) 


(SS)- 01° 

)Smax. 2'iri 


[4a] 



Snce the umts of s and S in equation 3 are 
arbitrary, it is necessary to convert the values 
from different ex'periments to the same (dimen- 
sionless) iimts m order to be able to compare 
them This is usually done by the transformations 



(s - /3)a) 

2ff 


[ 5 ] 


The resultmg set of values of S and ? may then 
be compared with those from other experiments 
and with the correspondmg normal (Gauss) curve 

H = 

Comcidence of the exTierimental pomts with the 
normal curve shows that equation 2 applies to the 
diffusion system studied 
The assumption that equation 2 does describe 
the vanation of mdex of refraction gradient (and 
so of concentration gradient) as a function of 
distance m the diffusion cell and of time, so long 
as diffusion has not progressed far enough to 
affect concentrations at the end of the cell, has 
been justified by a great mass of experimental 
data As a result, comcidence of the ex-perimental 
with the normal curve is taken as an mdication 
of homogeneity, or, more strictly and propeily, 
no inference about the solute is drawn from co- 
incidence, but deviations of the experunental 
curve from the normal are attributed to some 
peculiarity of the solute, mcludmg the presence 
of impurity Thus, this method is not entirely 
satisfactory 


Equation 2 may be solved for D to give 
(m - uo)- 



smce dn/dx has its maximum value at the center 
of the peak where a: = 0 In the Kegeles-Gosting 
mteiference method the determmation of the 
diffusion constant is based on measurements of 
the positions of interfeience bands foimed by the 
schlieren lens and the diffusion gradient in the 
plane of the knife edge The miportant formula is 

n _ [»i - »°)~ 

Y, 

where Ct = — i and F, is the downward dis- 

e- ; 

placement of j’th mterference frmge from the 
undeviated slit image m the plane of the knife 
edge The quantity e~‘] is obtained from tables 
and IS a function of the number of the particular 
frmge and the total number of frmges m the m- 
teiference pattern Thus Ct becomes the maxi- 
mum downward displacement of light m the focal 
plane of the schlieren lens piedicted by geo- 
metrical optics and 



The doivnward displacement Y, below the un 
deviated slit image m terms of diffusion con- 
stant IS 


_ ab{ni - lip) _ 


[10] 


A value of D from each frmge may be obtamed 
by an accurate measuiement of the values of 
Y, Smce F, is usually of the magnitude 10 mm 
and may be measured to within a few micions, 
this method of measurmg the diffusion const vnt 
of an ideally diffusmg substance should be ca- 
pable of another order of magnitude of accuiacy 
as compared to that obtamed from the scale line 
displacement methods 

Actually this is true, and as a lesult we are 
provided with a more sensitive method for the 
detection of the abnormalities in diffusion which 
are caused by the presence of impunties in a 
protem solute (or by concentration dependence 
of diffusion) In the classical Lamm scheme indi- 
cation of impunty is the failuie of the normaliza- 
tion, which as suggested above is not sensitive 
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In the inteifeience method mdication of impunty 
IS lack of constancy of the maximum downward 
displacement Ci, as computed fiom successive 
fimges The values (ni - no) must be measured 
m an independent experiment 

It will be well to emphasize that theie has 
been no gam m theoietical precision The bene- 
ficial result comes fiom the fact that it is possible 
to measure the fimge displacements with one 
Older of accuiacy higher than is possible in the 
case of the scale-hne displacements Detailed 
consideration of this geneial pioblem will be the 
subject of a subsequent scientific contiibution 

We should mention that Coulson, Cox, Ogston 
and Philpot (3) have just published a desciiption 
of a rapid method foi determinmg diffusion con- 
stants m solution u Inch is based on tlie interfer- 
ence prmciple The basic theoi’y is the same as 
that of Kegeles and Costing, but the English 
investigators have not as yet developed the 
theoiy to the pouit wheie the detection of the 
piesence of impuuties lus become possible 

SLDIM£,NTA'lION VLLOCITI 

The usual sedimentation velocity criterion for 
the homogeneity of a piotein is that a peak m tiie 
scale hne displacement distance curves moves m 
the centiifugal field as a single appaiently sym- 
metrical boundaiy when the piotein is dissolved 
m buffeis of various hydrogen ion concentiatioiis 
and lomc stiengths Actually, this is judgment 
based largely upon diffusion and, to be inoie 
piecise, the investigation should be mule to de- 
teimine w'hethei the boundaiy has been bioid- 
ened solely by diffusion This miy be iccom- 
phshed by compaiing the diffusion cuiies ob- 
tained m the ultracenti ifuge expeiinieiits (col- 
lected for the sectoi shape of the cell) with the 
theoietical cuives calculated from values of D 
found by independent diffusion expeiimeiits If 
the two sets of curves coincide we have a good 
ciiteiion of monodispeisity — in this instance all 
the molecules have the same specific sedimenta- 
tion constants XJnfoitunately, this test is haidly 
to be lecommended because it is difficult to main- 
tain tempeiatuies of sufficient constancy m a 
centrifuge cell so that convective distuibances can 
be avoided Slight convective inhomogeneity 
stiongly mfluences the apparent diffusion con- 
stant and failuie of actual and theoietical ciiiwes 
to coincide might be niismteipieted 

Agam, if the molecules aie laige (low diffusion 
constants) diffeiences m sedimentation constant 


as small as a few per cent may be readily detected 
111 the sedimentation diagram When, however, 
the molecules are small (high diffusion constants), 
two substances having even as high as 25 per cent 
difference in sedimentation constant may appear 
fiom the sedimentation diagram to be a uniform 
substance with sedimentation constant mter- 
niediate between that of the single components 
Calculation of the apparent diffusion constant 
will indic.ite the nonhomogeneity by givmg 
values which show' a pronounced drift ivith time, 
and the average constant obtained m this way 
will be considerably higher than that found from 
special diffusion experiments 

LLLCTnOPHOIlESIS 

Diffusion and sedimentation experiments may 
give information about the mass (and shape) 
homogeneity of pioteins A xery satisfactory 
plijsic il cliemical test for another Land of homo- 
geneity of i protein is found m the electrophoresis 
experiment of the present day In it a quantita- 
tive measure of the charge heterogeneity may be 
obtained through the determination of the stand- 
ird devuitioii of the mobility distribution, assum- 
ing that the protein has a Gaussian distribution 
of mobilities 

The usual ciiterion for the electrophoretic 
homogeneity of a protein is that it migrates as a 
single boundaiy in an electrical field m buffers 
of V iiious hydrogen ion concentrations and lomc 
stiengths To this criterion must be added a 
second one to the effect that the rate of spieading 
of the protem boundaiy under conditions such 
that comection ind anomalous electrical effects 
lie axoided should be no greater than that due 
to diffusion alone If this spreadmg is greater 
than cun be accounted for on the basis of diffu 
Sion and the gradient shaipens on reveisal of the 
cuiieiit, the piotein may be heterogeneous with 
lespect to electrophoretic mobihty even if a 
single symmetiical boundary is obseiwed 

Tisehus pointed out that the reversible spread- 
mg due to 1 ick of homogeneity of the migrating 
substince with legard to mobility may be dis- 
tinguished from tint caused by the bound iry 
anomalies because the latter effects are always of 
opposite sign at the two boundaries, while m the 
case of mhomogeneous protems both boundaiies 
behave m the same mannei Tisehus and Hois- 
fall (9), and Shaip, Taylor, Beaid and Beaid (7) 
have pioposed quantitative methods for the 
lepresentation of boundary spieading, but neithei 
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group gave sufficient attention to the actual dis- 
tribution m mobility, even m one variety of pro- 
tein molecules and to the supei imposed diffusion 
There are foui factors which influence the rate 
at nhich a piotem gradient will spiead under the 
influence of the electrical field Tno of them are 
irreversible, two reversible 1) Diffusion is super- 
unposed irreveisibly on electrophoresis 2) Con- 
vections due to temperature gradients set up in 
the cell by electrical heating produce irreversible 
changes 3) Conductivity and pn differences 
across the boundaries give reversible changes 
(uhich can be largely eliminated by conductmg 
the experiment at the isoelectric point) 4) Actual 
electrochemical inhomogeneity of the protein 
molecules gives rise to leversible electrophoretic 
spreadmg (broademng of the peak due to differ- 
ences m net charge or size or shape) 

Sharp and collaborators (7) have shown that 
when diffusion during an electiophoresis spread- 
ing experiment is negligible compared to the 
electrical spreadmg, the mobihty distribution 
may be obtained fiom the refractive-mdex 
gradient curves, and a heterogeneity constant 
(H) may be calculated from the tune rate of 
change of the standard deviation of the gradient, 
Av 
M 


They wnte 
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where E is the electric field strength 
In the case m which diffusion of the protein 
durmg the expermient is not negligible and the 
mobihty distribution may be lepresented by the 
Gaussian probability function, Alberty (1) has 
shown that the experimental ref i active index 
giadient at the isoelectiic point wall have Gaus- 
sian form, and a heterogeneity constant, h, may 
he calculated by usmg equation 12 





= D + 
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In this equation co is the standaid deviation of 
the gradient curve at the moment the field is 
applied, and a is the standard deviation after 
electiophoresis for Ib seconds Accoidmg to this 
equation, the ‘appaient’ diffusion constant, D*, 
should plot as a straight line against time of 
electrophoresis and extiapolate back to the noi- 
mal diffusion constant, D, at zero time In order 
to apply this method it is necessary that all the 


protem molecules m the sample have the same 
diffusion constant Also, the protem must be 
soluble and stable at its isoelectnc point These 
conditions are fulfilled for the pro terns studied 
here m Madison The heterogeneity constant, h, 
IS actually the standard deviation for the mobility 
distribution g{u) 

giu) = [131 

“V27r 


The mobility distribution for the protem maj'- 
therefore be plotted by usmg the value of h deter- 
nuned from the slope of the graph of D* vs te 
and tabulated values for the Gaussian prob- 
ability function 

As a check on the elimmation of comection, 
the field should be reversed for an equal period 
of tune to brmg the boundary back to its mitial 
state except foi diffusion If the field is reversed 
at time h, the apparent diffusion constant dm mg 
the reversal peiiod is given by equation 14 


D* = D + 


E-h^ {2h - Ie)- 
2 te 


[14] 


Accoidmg to this equation the apparent diffusion 
constant becomes equal to the true diffusion con- 
stant at /e = 2ti Equation 14 may also be used 
to calculate the heterogeneity constant from data 
obtamed durmg the reversal period 
A protem which shows reversible spreadmg m 
electrophoresis at the average isoelectric pomt 
must contain molecules with isoelectric pomts 
higher than the average and molecules with iso- 
electric points lowei than the average The iso- 
electric point distribution may be determined 
electrophoretically by studymg the reversible 
spreadmg at several pn’s m the isoelectric lange 
If the rate of change of the ax'^eiage mobility of 
the protem with pH, du/dps, is constant m this 
range and the heterogeneity constant is inde- 
pendent of pH, the mobility distribution may be 
used directly to calculate the isoelectric pomt 
distribution For instance, these conditions ap- 
pear to apply very well m the cases of human 
7- giobulm and horse pseudoglobulm The iso- 
electric pomt, pi, of molecules with a mobility 
u at the average isoelectric pomt of the protem 
pi IS given by equation 15 


pi 


= P^av- 


u 

du 

d^ 


[15] 


Detailed electrophoresis spreading experiments 
have been carried out rvith human 7. giobulm 
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immune lactoglobuliii, bovine serum ilbumni, 
/3-lactoglobulm, ovalbumin, iibonucleise, and i 
number of otheis (2) All of these materials hid 
been carefully piepaied by recognized methods 
and m some cases weie ciystalline m ioim With 
the possible e\ception of iibonucle ise none of tlie 
piotems neie found to be completely homogene- 
ous Of course, it is not suipiismg that the uiti- 
body proteins among them ue not homogeneous, 
since they contain niiny diffeient antibodies 

CONCLUSION 

In this lepoit we hive emphasized th it i sym- 
metrical stationaiy bouiidaiy m diffusion oi mov- 
ing boundary m sediment ition oi electioplioiesis 
IS not sufficient endence foi the homogeneitj'’ of 
inoleculaily dissolved piotems iiul tint caieful 
attention must be devoted to the evict m ithe 
matical foim of the cuiwe which leprcsents the 
boundaiy We have selected as the bisis for dis- 
cussion two new appioaches which hive been 
developed m this Laboi itoiy, the Kegcles - Gots 


ing inteifeience method foi the study of diffusion 
ind the Albei ty treatment of reversible boundarj' 
spreidmg in electioplioiesis, as being steps in the 
unpiovement of the more classical kmetic meth- 
ods so th it detection of heterogeneity m protein 
systems becomes more satisfactory 
It has been our experience that i number of 
piotems obt lined fiom seveial laboratones in the 
United Stites, reputedly of crystalline form and 
const lilt solubility, c innot now meet these new 
kinetic tests for homogeneity Actually, the inter- 
feiencc method foi diffusion is so sensitive that 
moment ii ily w e have put aside work with it as an 
mstiument foi the characterization of proteins 
ind h ive gone back to some of the purified simple 
sugus, simple electrolytes ind ammo acids for 
study, expecting that as the method is further 
developed mil consohd ited prepaiative proce- 
duics for piotems will hive been miproved to 
piovide iiioie satisfactoiy solutes The informa- 
tion which has been here collected is intended to 
be of lid 111 biochemistrj 
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SOLUBILITY IVIETHOD OF ANALYSIS 
ROGER M HERRIOTT 

hrom the Rockefeller Institute for Medical Research, Pnnceton, New Jersey 


The solubility method as a test of purity has 
been exammed m very few mstances (1-3) with 
matures of two or more knoivn components In 
spite of this deficiency, the method has the fol- 
lowing general properties to lecommend it (a) It 
IS based on the thermodynamic prmciples of 
heterogeneous eqiubbria which aie among the 
soundest of theoretical concepts m chemistry 
The phase lule of Gibbs was derived by purely 
mathematical reasonmg and is not dependent on 
any assumption with regard to theories of kinetics 
or structure of matter (6) The method is apph- 
cable to all species of molecules (c) The method 
IS sufficiently sensitive to distmguish between d 
and I optical isomers although as an unknown 
all mixture of isomers would analyze as a 
simple component With some knowledge of the 
nature of the unknown special solubihty experi- 
ments would reveal the two component nature of 
even this system (d) The eqmpment necessary is 
very simple and is probably present m every 
laboratory (e) The quantity of material may be 
small for the lumtmg factor is usually the method 
of analysis (/) If the material under test is im- 
pure, the solubility diagiam mdicates a method 
of sepiratmg the components, and finally, [g) 
Solubility experiments can be designed which 
with a Twimmiim of effort will answer otherwise 
difficult problems such as the identity of syn- 
thetic and natural occurrmg products or dis- 
tmguish between a mixture of optical isonieis and 
a racemic compound 

On the debit side there aie a few systems of 
two components which as an unknown would 
analyze as a smgle component Examples of these 
aie a 1 1 mixture of d and I optical isomeis, and 
Webb (4) has pomted out that isotopic species 
will be mdistmguishable by this method 

Details of the theoi y and practice of the solu- 
bility method have been amply discussed (1, 5, 
9-11), so that only those aspects which are neces- 
s.iry to the discussion or need emphasizing will be 
considered 

lIETHOn 

Brieflj the solubility method consists of a) 
mixing various quin titles of material under m- 


vestigation with equal or known volumes of sol- 
vent until eqmhbrium is attamed, b) separation 
of the sohd phase from the solutions, c) deter- 
mination of the concentration of the material 
dissolved m the various ahquots, and d) plottmg 
the concentration of dissolved material agamst 
the total (solid and dissolved) per unit volume 

INTEHPRETATION OF HESULTS 

A plottmg of the results of the solubility data 
wii) take the form of one of the three general 
type curves shown m figure 1 

In those aliquots contaming no sohd phase at 
eqoihbrium, the dissolved concentration equals 
the total added and theiefoie the pomts fall on 
the line OA This bne bears at an angle of 45°C 
from either coordmate when the scale units aie 
equal As the total concentration is mcreased a 
point ivill be reached where a small amount of 
solid ivill remam after equilibration The manner 
m which the concentration of dissolved material 
varies with mcreasmg total mateiial beyond that 
point where the first sohd phase persists is the 
crux of the solubility method The solubility may 
vary m any of three ways 1) It may remam con- 
stant as represented m figure 1 by curve OAE 
Such a curve represents a conslant solubihty and 
is obtamed when the matei lal is a) a smgle com- 
ponent (i e , pure), b) a sohd solution of two or 
moie materials havmg identical solubilities, and 
c) a nuxtuie of two or moie matei lals which aie 
present m the preparation m duect propoition 
to their solubilities Cases b and c are not often 
encountered and may be detected bj’' peiformiug 
the solubility deteimmation m solvents of a 
diffeient nature or possibly by varying the tem- 
peiature In general the latio of the solubilities of 
materials vanes with temperature and the nature 
of the solvent If the material under study has a 
constant solubility m several diffeient solvents, it 
is probably a smgle component A lacemic 1 1 
mature of d and I isomers oi a mnxture of isotopic 
isomers w ould behave as a smgle component even 
in several solvents With information as to the 
nature of the material the optically active isomers 
could in some mstances be lesolved bj^ the classi- 
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ca,l method based on the diffeience in solubility 
of the complex salts foimed with an optically 
active leagent Use of i solution satui itecl with 
lespect to one of the antipods as solvent would 
also bung out the two-component natuie of even 
the 1 1 mixtuie In this case the solid phase it 
equihbiium would be rich m that antipod used to 
satui ate the solvent 

2) The solubility may mciease hneaily is the 
totil inci eases and change abiuptly to a diffeient 
linear positive slope oi to one of zeio This type 
lesult IS obtained when the components foini 
simple mixtuies m the solid and then solubilities 
aie independent of one anothei Each time theic 
IS an abiupt clnnge in slope a new solid phise 
appeals Curve OBCE lepiesents such a system 
with puie solid phases aiipeaiing it B and C 
A mixtuie of d and I optical isomeis in iny pio 
poition othei thin 1 1 would be expected to h i\e 
a cuive of this type 



Fig 1 General tycls of solubility curves 


Noithiop and Kuiiitz (5, 1) hue shown tint 
the value of the intercept of the line BC with the 
oidinate is the solubility S of the pine component 
w'hich first appeals as a solid phase The qu.intity 
of this puie component, is i fi ictional put of 
the total, IS given by one minus the slojie of the 
line BC The coi responding values of the second 
component aie obtamed by diffeience Kunitz 
and Noithiop (1) obtained gi itifymg confiima- 
tion of then piedictions upon mixing lelatively 
puie piepaiations of two pioteins Moie lecently 
Thoip (3) has similarly found mixtuies of known 
isomeis of DDT to lespond qu intitatively to this 
method of analysis 

(3) Thud and finally the solubility may viiy 
contmuously as the total is mci eased (see curve 
ODE) appioaching asymptotic illy i const int 
value Such a result is obtamed wath solid solu- 
tions In such cases no quantitative piedictions 
aie possible If one assumes that Raoult’s law 
holds even qualitatively, it may be piedicted 


tint the Inst precipilulc to appeal along tins 
cuive is iichei than the starting mateiial with 
lespect to the moie insoluble component Simi 
laily the solution m the presence of an excess of 
solid IS iichei with lespcct to the moie soluble 
component 

The bell ivioi of a solid solution is similar to 
that of a system m which one of the solute com 
ponents is a liquid of limited solubility but m 
W'hich the second solute component is soluble 
such a system confoims to the laws of partition 
oi distiibution 

Solubihly method and the phase rule The phase 
lule IS i useful geneializ ition of heterogeneous 
equilibiii 1 elating the number of components, 
pluses mil degrees of freedom Use has been 
m ide of it to establish the solubility method on 
sound theoieticil principles However, it is not 
necess^iiy to ipply the ph ise lule oi even undei- 
stand it to nuke considerable use of the solu- 
bility method Most of the work with this 
method la foi the puipose of deciding whether 
i piep nation consists of one or moie components 
The bimjilc concejit that an equilibrium condition 
IS iiidojiendent of the quantities of any of the 
phases w ill co\ ei most of such cases, for if the solu- 
bility \ due IS mdependent of the quantity of 
solid ph ise, it IS a constant solubility, and m gen- 
ci il th it is the ch ii actei istic of a single component 

It niiy be worth pomtmg out that the phase 
lule IS not concerned with the time lequued to get 
to equihbiium, noi does it indicate that the solute 
in solution is identical with that m the solid 
phase In m my mst mces they aie known not to 
be identic il 

A level sibly dissoci ible solute does not piesent 
i diffeient ]noblem m the solubility method In 
such i system theie is only one moie component 
even if the solute dissociates mto two paits foi 
the concentiation of the midissoci ited and one 
put will define the concentiation of the third 
With this one moie component theie will be one 
moie degiee of fieedom The concentiation of 
the dissociated components is usually fixed by the 
concentiation of imdissociated material and tlie 
particulai solvent used Thus i dissocution or 
any similai leveisible phenomenon does not 
jeopaidize the usefuhiess of the solubility method 
by limiting it to nondissociatmg systems oi re- 
quiiing that the existence of such dissociation be 
know'll If the dissociation is not leveisible, then 
an equihbiium caimot be established and the 
method is not ipphcable 
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For those inteiested in a phase lule proof of 
the method, the followmg is a brief description 
This rule m its abbreviated form is P + F = 
(7+2 where P = the number of phases (physi- 
cally separable portions), F = the number of 
degrees of freedom (usually temperature, pres- 
sure and concentration of components) and C = 
the number of components (the smallest number 
of mdependent constituents which will define the 
system) 

In solubility e\peiiments the temperature and 
pressure, two degrees of freedom, are held con- 
stant so the equation simplifies to P + F' = C 
where F' = F — 2 Table 1 show s how these fac- 


Table 1 
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tors vary m the different solubility diagrams of 
figure I 

quantitative LIlUITATIONS OF THE METHOP 

The Imut of lesolvmg poner of this method is 
dependent on a) the relationship of the com- 
ponents m the solid phase, b) the solubilities of 
the mdmdual components and c) the precision 
of the analytical method If the solid phase is a 
solid solution, no quantitative analysis of the 
curve IS possible In general the gi eater the diffei- 
ence in solubility of the individual components, 
the greater will be the resolution No one analyti- 
c,il method can be used with all niatemls but the 


dry weight of solute has a very wide range of 
usefulness and can be a very precise measurement 
Other properties must be measured when vola- 
tile solutes are under study or when concentrated 
salt solutions are employed as solvents Analyses 
of several physical and chemical properties, 
specific and nonspecific, can often be rewarding, 
especially when e\ammmg an unknown material 
havmg specific biological activity 

The recent publication by Webb (3) that 10 
per cent Z-Ieucme m the presence of 90 per cent 
dl leucine resulted m a slope of only 1 per cent 
selves as a wammg agamst complete leliance 
bemg placed on the method It must follow fiom 
this result of Webb that this system is not a 
simple nu\ture of two components Either there 
IS sohd solution formed or an additional com- 
ponent In general the solubility method is open 
to the same difficulties and criticisms as the 
meltmg pomt determmation to which the solu- 
bility method is related These difficulties, how- 
ever, have not prevented the meltmg pomt deter- 
nimation from bemg an extremely useful cii- 
terion of purity 

ADDITIVE NATURE OP SOLUBILITT AND ITS USB 
IN SPECIAL CASES 

Special experiments based on the fact that m 
general solubihty is an additive property have 
been used with marked success m answermg 
problems conceinmg the identity of two prepara- 
tions Even closely related protems or d and I 
optical isomers can be distmguished m this w'ay 

Landstemer and Heidelberger (6) showed that 
hemoglobms from closely i elated species were 
not identical smce the solubility of the two to- 
gether was greatei than either by itself Similarly 
Northrop (7) found that whereas the enzymatic 
activity, crystallme form, optical rotation, diffu- 
sion constant, and even the solubility of crystal- 
lme bovme and swnne pepsms weie not signifi- 
cantly different, a solution satuiated with swine 
pepsm dissolved bovine pepsm Similai proce- 
dures weie used by Loiing and dli Vigneaud (2) 
to show that a preparation of ‘stone’ cystme was 
the same as hair cystme and that a racemic mix- 
ture of d and I cystme was easily distmguished 
from the lacemic compound The writer (8) has 
lecently made use of this prmciple to show the 
probable identity of synthetic dl-3 monoiodo- 
tyrosme ind a jiroduct isohted fiom lodin itcd 
pepsm 
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SEPARATION OF COMPONENTS BY METHODS BASED 
ON THE SOLUBILITY DIAGRAM 

It follows from the discussion in the section 
on Tntei pretation of Results’ that if the system 
under exammation is shown by the solubility 
method to consist of two or more components, 
that a piocedure for their separation based on 
this dngiani can be developed Thus if the com- 
ponents aie simple mixtures (case II), the first 
solid phase to appear, represented m figui e 1 by 
the region enclosed m the Inangle ABC, will be 
a puie component having the solubility S indi- 
cated m figui e 1 If the components form solid 
solutions (case III) and their beliavior docs not 
deviate qualitatively from that jiiedicted by 
Raoult's law, the fiist solid phase to pcisist at 
equilibrium will be iichci in the leist soluble 
component than the startmg material while the 
solution in equilibrium with an excess of solid 
phise wall be iicher with respect to the most 
soluble component 

Diphtheiia antitoxin (12) and swmc jiepsm 
(13) piepaiations whose solubility cuives showed 
a high degree of mhoniogenoity weie purified by 
procedures based on the last of the abo\o-nien- 
tioned suggestions The piocedures consisted of 
extiactmg the materials under conditions which 
dissolved only a fraction of the total, sa\ang the 
solution and, after precipitating out the protein, 
lepeating the extraction piocedure on this last 
precipitate With both proteins the solubility 
cuives improved (i e , approached more nearly 
that of a single component) with each cxtriction, 
and became indistinguishable from that of a single 
component if ter the third exti action 

GENERAL PRECAUTIONS 

The solvent and conditions should be chosen 
so there is a minimum destiuction oi permanent 
alteiation of the solute duiiiig the exammation 
A mixed oi split solvent (tw'o miscible liquids) is 
often useful in adjusting the solubility of the 


solute to a value which fits the needs of the par- 
ticular experiment 

In general a state of equilibrium may be con- 
sideicd as established if approaching the same 
conditions from the under saturated and super- 
saturated sides results in the same solubility 
In each exqienment the solubility value must be 
dctci mined at two intervals of time for the tune 
of equilibration cannot be predicted with cer- 
tamty In those tubes containing very little solid 
phase more time is required to saturate than ui 
those containing a large excess If too long an 
equilibration is permitted secondary reactions 
may develop In this connection the experiments 
of Lormg and du Vigneaud (2) are of mterest 
In their work a mixture of d and I cystines dis- 
sohed m water forming a solution saturated to 
these components, and the solubility \alue re- 
mained unchanged for 10 to 20 hours After this 
time the solubility decreased to about a quarter 
of the prex lous xaluc This low xalue agreed with 
that found for the racemic compound dl cystme 
Tlie autliors also stated that microscopic exami- 
nation of the solid phase showed that it was all 
converted to the racemic compoimd 

Solutions saturated wath amorphous protem 
are of course supersaturated wath respect to the 
crystals and if the latter begm to form the solu- 
bility wall decrease These examples merely serve 
to illustrate how a true equilibrium may exist for 
only a relatnely short time 

SUMJKKY 

The solubility method is a theoreticall}’- sound, 
highly selectn e method of detectmg the presence 
of impurities It may be used wath any kind of 
molecule and in general can be made as accurate 
as the method of inalj'sis No special apparatus 
is required T\Tien the results mdicate the pres- 
ence of a second component, it is possible to sepa- 
rate one and in some instances two components 
into single component fractions 
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Hemoglobin, as a piototype of naturally oc- 
currmg pigments and the mammalian body’s 
most abundant specialized chemical, is a complex 
of porphyim, iron and protem Appropriately to 
its three fold character the mvestigative attack 
upon this compound and its natural or laboratoiy 
lelatives has been multiple Except to disclose 
details, resort to artifice has been iinnecessaiy to 
‘label’ hemoglobm, endowed wuth a distmctive 
flag, iron piotoporphyiin, which, at half-mast oi 
full, can best be seen with a spectroscope But, 
this is by no means the only applicable physical 
probe, for hemoglobm has been studied wuth a 
greatei variety of methods than any other pio- 
tem Gasometry (1), pptentiometiy (2), spectro- 
photometry (3), measurement of paramagnetic 
susceptibility (4), behavioi m a gravitational 
field (5) and classical (6) as well as x-ray crystal- 
lography (7) have contributed their share to 
present total mformation 
Step by step the organic structure has been 
elucidated (S) — of the porphyrms, of the metallo- 
porphyrins, and of the latter combmed w’lth 
nitrogenous bases — until a near synthesis or le- 
constitution of the giand whole, hemoglobm, has 
been accomplished, when ‘native’ globm was 
ax'ailable (9) The protems of the complexes have 
been dissected mto their constituent ammo acids 
(10), their lelatively basic character established 
Yet, the protem of hemoglobm has jealously 
guarded two conjomed secrets — how it protects 
the lion from rustmg, and how it pirticipates in 
the union wuth ovj'gen Among complexes of 
iron, ferrohemoglobm lemams unique, its iron 
does not rust on exposure to molecular oxygen and 
moisture, but, without change m valence, com- 
bines stoicheiometi ic illy and reversibly with the 
gas in a process of oxygenation deoxygenatioii. 


' Vtl intic Citj, N J , Marcli 19 IS 


the basis of its biological function In contiast, 
ferrocytochrome c oxidase is auioxidized to the 
ferric state (and at low pressures of molecular 
oxygen) In this process oxygen is left as a car- 
cass, the oxygen ion, eventually to be carted off, 
and the aerobic spark is supplied to mitiate the 
utilization of the energy mherent in metabolites 
Thus, it is lemarkable that nature has assigned 
to derivatives of iron poiphyrin the major roles 
of both transport and utihzation of oxygen, 
though the know-how of oxygenation is restricted 
to the hemoglobins 

Cells need energy In this modern age the 
slogan ‘need for oxygen’ has given way to the 
moie fundamental ‘need for energy’ Oxygen 
functions to ‘spark-plug’ the energy -yielding proc- 
esses m aerobic cells, and the ‘respiratory’ chemi- 
cals, hemoglobm, myoglobin, cytochrome c, etc , 
are only agents in a broader process w'hich cuts 
through every segment of biological organization 
An attempt has been made m figure 1 to depict 
m outline the biological plan Certain features 
may be pomted out a) There are two mam m 
tegrated areas of oxygen transport and of oxygen 
utilization The former is poised to resist oxida- 
tion, the latter to favor it b) Regardless of 
whether biological enzyme systems may be made 
to work m a cell free medium, in mo we deal wath 
oiganized units, the cells, whose membrane bar- 
riers offer advantages and unpose limitations, 
which at times may be striking c) Some of the 
hazards, besides cytolytic agents, to which these 
biological processes may be exposed aie illus- 
trated in the figure by an indication of the locus 
of action of various histotoxic agents, CO, CN-, 
F", lodoacetate, barbiturates and certain oxi- 
dants To be effective, these substances must be 
able to penetrate the cellular membranes d) 
More than 90 per cent of the effective free energy 
for cellular work is denved from the process 
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whose overall accomphshment is the oxidation 
of hydrogen in metabolites, yielding HaO Tlie 
relationship of respiratory CO- to Oa is no longei , 
as it was for over a century, the simple matter 
of the oxidation of caibon Ceitain aspects of the 
various processes will be discussed 

Distnbulion and natural occurrence We have 
been gatheiing infoimation on the total quanti- 
ties of the chromoprotems in different species 
(11, 12) Table 1 is illustrative of the results 


0,-transport area, poised to resist oxidation 

Hb 900 om , MvoHb 50 om To1qI 
Hb 3l2nw per om RaC , 4.6X10"' moles perRBC . 
“ “ or ZjBXIQP molecules per cell. 


Oxidants 

(KNO2, 
aqiinobrobio-l 
pnenone > 

Molecular Oz 

lOOmm 

(Urethane, 
/^Barbiturates 



y^MHOiysiS 


Fbjcnde I'l 



3-10 ram ^ ^ / 


CO efr loJoacelate.l/ 
I / "Bcchemicot ( 

1 / Lesion*^ J 

1 / 

JCYTOLYS/S 


4 Fe* *CyT c W J > 4Fe^ * Xyt tN 

332H^-FldvoproTein 


4F 

Afh 


. SubsT^Te 

Metabolites 
vfCellulor luel') 



ENERGY- 
for 

CELLULAR WORK 


OjUTILIZATION AREA, POISED TO FAVOR OXIDATION 
Cyt Oxidase-^Cytt-^Flavoprotein—^OPN— ^Metabolites 
Cyt c O80,mtoTal 

0 ofmci per om liver, 7XIO"'°moles per cell, 
or 4ixiO'’ molecules per cell 


Fig 1 SciIElIV OF THC BIOLOGICAL PLAN of 
integration of the areas of oxygen transport 
and oxygen utilization The red blood corpus- 
cle, above, and liver cell, below, are drawn to 
lepresent relative size 


The values foi the quantity of hemoglobin in the 
species studied appeal to be moie oi less diiectly 
propoi tional to the body mass hlyoglobin is par- 
ticularly high in the muscles of the hoise, a Inrd- 
woiking animal, and low m the muscles of man 
Comment is unnecessaiy, except that this fits 
the concept of myoglobin as a chemical oxygen 
stoier, 01 tianspoitei “in time instead of space” 
(13) 

Tlie most inteiesting findings aie foi total 
cytochiome c, involved in the utilization of oxy- 


gen The quantitative estimation of this pigment 
was by means of a direct microspcctrophotometnc 
technique, developed in oui laboratory (14) If 
lat and man only are considered, a very good 
case IS made out for the identity of the cyto 
chrome c values, w hen expressed on the basis of 
1 m’ of surface aiea, or of a fractional exponent 
of the body weight We shall not quibble con 
cerning academic arguments (15) as to which of 
the ibove bases of reference is the more correct, 
for insistence upon this may steer us away from 
i possibly significant, fundamental relationship 
On the other hand, the horse is exceptional This 
species has too much cytochrome c, and, thereby 
damiges the hope foi a generalization However, 
the exception may be instructs e There is a phil- 
osophical exit from this dilemma, which maybe 
worth considering It involves, among other mat- 
ters, an extension of the concept of ‘basal metab- 
olism’, which unfortunately has earned wnth it 
the ide i of ‘fixitj ’ The utilization of oxygen and 
the need for cytochrome c function will increase 
with work, and the bodj’’ content of cytochrome 
c may be related to i ‘working metabolism’, or 
to a metabolic ‘capicitj’, which expresses the 
degree of expansibility of metabolism (probably 
under complicated hormonal as well as other 
control) from a basal level to a severe work level 
In the hoise the working metabolism probably 
reiches higher levels than in the other species 
With this in view we were led to look into the 
cytochrome c content of the placid cow in con- 
trast with the excitable, hard-working horse 
While our dat i on the boxnne species are linuted, 
the cow fits the gener ilization of proportionality 
of the cytochrome c content to a fractional ex- 
jionent of the body w'eight In view of the find- 
ings, I believe th it m rat, man and cow , the ratio 
of the A\ 01 king to the basal metabolism must be 
the siine This metibolic relationship of cyto 
chrome c, though imperfect, appears to be one 
of the most striking, thus far uncovered, for a 
cellular chemical component 

Also of inteiest are the relatix'e quantities of 
the three chiomoproteins In a 250 gm rat, 
hemoglobin myoglobin cytochrome c = 
222 7 I, in a 70-kgm man and in a 500 kg 
horse, the respective ratios are 1150 51 1 and 
359 112 1 (from data m table 1) Quantitatively, 
the piedommant position of hemoglobin, the 
oxygen transpoit chemical, is apparent The 
tianspoitation sj'stem appears to be as important 
biologic illy in mammals as it is in modem, social 
oiganizition Not obvious in the above Amines, 
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hovsever, is the concentration per functioning 
cell In both rat and man, the concentration of 
hemoglobin pei gm of erythrocytes is about 
312 mg (16) (fig 1) The larger liver cells con- 
tam, respectively, approMniately only 0 2 and 
0 02 mg of cytochrome c pei gm When these 
ver 3 ’’ discrepant values aie reduced to molecular 
magnitudes, i e , either to moles per cell oi to 
molecules per cell (17), a lather amazing result 
IS obtained Hemoglobin m rat and man = 2 S X 
10® molecules per cell, cytoclirome c in rat = 
4 2 X 10' molecules pei cell (a aalue of the same 


the mammals, hemoglobm, myoglobm and the 
cytoclirome pigments are essentially mtracellular 
This again stresses the thought of 7ion-fixily I 
do not nish to alarm jou, but durmg this sym- 
posium (duration 2 5 horns), on the basis of the 
late of bile pigment production (IS), it may be 
calcubted that each of you will destroy approxi- 
mately 28,000,000,000 led blood corpuscles 
Honevei, it is a relief to know that you will 
destroj"^ mamly youi verj' old, decrepit cells, those 
about four months of age (19) Durmg this same 
mterval of 2 5 houis, most of jmu fortunately, 


TiBLB 1 ReLITIOX SHIPS OF TOTAL CHHO\^OPROTEt^S TO BODX MASS, IP, IND SLRFICE ARBI, S 





CHBOMOPROrEU^ 


SPECIES 

CBROMOPROTEm 







Total 

Per kilo 

Fer I mJ 

Per W'"-” 



fm 

cm 

SM 

gm 

Rat (11) 

Hemoglobm 

3 19 

12 76 

} 88 3 

1 9 01 

IP = 0 250 kilos 

Myoglobm 

0 101 

0 404 

1 2 S 

j 0 286 

iS = 0 0361 m* 

Cytochrome c' , 

0 0144 

0 056 

{ 0 399 

[ 0 041 

JIan (12) 

1 

j Hemoglobin ; 

900 0 

12 85 

! 481 3 

! 37 2 

h'' = 70 kilos j 

! Myoglobm 

40 0 

0 57 

1 21 4 j 

1 1 65 

5 = 1 87 m- 1 

Cytochrome c* | 

0 780 i 

0 011 j 

1 ' 

1 0 417 1 

‘ 0 032 

1 

Horse (12) 

Hemoglobin 

5800 0 

1 11 60 

' 876 0 

' 55 4 

TP = 500 kilos 

Myoglobin 

1868 0 j 

1 3 74 

1 282 0 

17 83 

S = 6 62 m= 

Cj tochrome c" 

16 6 

0 033 ! 

j 251 

0 159 

Horse (12)’ 



■■■Illll 

1 1 


IP = 455 kilos 

Mj oglobm 

1347 0 


216 0 ! 

13 7 

5 = 6 23 m’ 

Cytochrome c 

24 4 


3 92 j 

0 248 

Com , heifer (12) 

Hemoglobin 

2215 0 

12 17 

797 0 [ 

44 8 

W = 182 kilos 

Mj oglobm 

307 0 

1 69 

no 3 

6 20 

S = 2 78 m’ 

Cytochrome c- 

1 34 

0 0068 

0 446 1 

0 025 


' Values based on complete analyses of individual organs 
* Values based on (total muscle cytochrome c)/0 S 

’ Steeplechase thoroughbred, out of training, had been insured for $75,000 


magnitude as that of hemoglobin) , cytochrome c 
in man = 4 2 X 10® molecules per cell Operatmg 
m this, at first sight, puzzling situation are the 
simple factors of relative molecular and cell sizes 
Hemoglobin is 5 times larger than cytochrome c 
and the liver cell some 47 times larger than the 
erythrocyte We must, therefore, not be mis- 
gu ded by the apparently very Ion concentration 
of cytochrome c, nhen expressed m the language 
of the exchange counter Tlie functional, cellular 
metabolic concentration is actuallj' appreciable, 
CA en judged bj' the standard of the ‘highly con- 
centrated’ hemoglobm 

Intracellular position of hemin deniatiies In 


AVili each produce 28,000,000,000 ueu, mature, 
functional erythrocytes Hence, whatever else you 
may gam, you should leave this meetmg re- 
juvenated to some extent On the other hand, 
this aspect alone of lejuvenation is a metabohc 
process of large magnitude, mvolvmg, m an m- 
dividual adult per daj , the piobable conservation 
and lenorkmg of some 8 gm of speciahzed pro- 
tem (about one-fifth of the total protem require- 
ment), the conservation and reuse of some 0 03 
gm of Fe (at least three times the normal nutri- 
tional requirement) and the discardmg (elimma- 
tion as bile pigments) and manufacture de noio 
of about 0 3 gm of protoporphyrm 
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The advantages of cellulai confinement become 
apparent when exammed m the light of patho- 
logical phenomena such as the hemoglohinunas 
and met- or jernhemoglohineimas Hemoglobin, 
myoglobm, and eytochiome c weie not designed 
for extracellular residence, and, when these sub- 
stances beyond certam amounts enter oi aic 
placed mto the plasma, they can, m spite of then 
relatively large size (molecular weight), piss mto 
the urme 

In our origmal experiments (20), hemoglobi- 
nuiia was studied m the dog, following the mtri- 
venous mjection of dog hemoglobin By means 
of spectrophotometry, the chaiactei of the pig- 
ment excreted was definitel}'' established, and 
the blood plasma levels (‘thieshold’) beyond 
which urmaiy spillage occur led were determined 
accurately The rates of excretion wcie simihi 
foi oxy-, met- and cyanmethemoglobm (20) 
Oxyhemoglobm was excreted as such, but 
changed lapidly m the samples obtimed by 
catheterization mto a pigment identified as 
methenioglobm Oxidants of hemoglobin arc thus 
present in normal unne 

This work has been extended (12) to chionio- 
pioteinuria m geneial by a study in the simc 
animal, the dog, of the behavioi of iiiti vvenously 
uijected hoise hemoglobin, hoise niyoglobiu and 
hoise cytochrome c, with the respective niolccu- 
lai w'eights of 66,800, 16,700 and 13,000 The 
excretion of mjected hoise hemoglobin iiid myo- 
globin was measured also in the hoise, while 
studies are m progress as to the uiinaiy excietion 
of pai enter ally admmisteied cytochrome c in 
man Myoglobmuria in man had become of in- 
terest m World Wai II by its assocmtiou with 
the ‘crush syndrome’ (21), while thei ipeutic 
claims had been made (22) foi cytochrome c in 
advance of mfoimation as to its metabolism 
However, a more cogent reason foi the nivostigi- 
tion was a curiosity aroused by the obxaous ques- 
tion of the influence of the size of the molecules 
upon then penetration of the kidney membrane 
baiiiers A lathei subtle and more mteiesting 
question was also involved In the case of hemo- 
globm no mformation w^as available upon its 
molecular magnitude in the envnonment of the 
plasma Disaggregation — a not wholly theoretical 
possibility (23) — could have occuiied, ind it 
could be argued that the smallei molecules, oi 
only those molecules w'hich had become smaller 
m the plasma, had leaked thiough the glomeiulai 
filter The filtiation of ippiecubly liigei imounts 
of myoglobm, a protein x'^eiy similai m tjqie but 


only one-fouitli the size of hemoglobm, would 
theicfoie, be at least presumptive evidence that 
in hemoglobinui la we arc not dealmg with an 
altered molecular species This very result lias 
been obtained (table 2) As is also evident from 
the data summarized in this table, the dog, horse 
ind man have approximately the same urmary 
spillage levels (in plasnu) foi hemoglobm 
Whether these plasma levels nmy be described is 
unnarg thresholds is debatable 
Attention m ly also be directed to the lemaik- 
ible uiiiiiiy excietion of myoglobm m a case of 
‘Mondiy Morning Disease’, whicli is not quite 
what you may think This is a incturesque and 
dcsciiptive name of in cqumc disease, often 
fatal, which is more formally designated Para/?/hc 
Mijoglobiniina From the myoglobin excretion m 
tills animal (table 2) and from analyses of the 
pathologic il muscle m which i reduction m 
myoglobm is well as cytochrome c content was 
found, it w IS c ilculated that at least 10 pei cent 
of the total muscle mass had been affected I pro- 
pose that hlondiy Morning Disease, while of 
diffeicnt etiology', possesses many resemblances 
to the ciush syndiome m nun In the hoise, the 
huge muscles of the hind limbs nuy be said to 
lie ‘crushed’ by sp istic contracture Hence, this 
dise.isc of the horse has more than economic 
mtcicst foi nun ind is an example of the xaluable 
nuteriil uailiblc m the xeterinary clmic 
Not shown 111 table 2 are sexeral addition il 
observations of interest «) The concentration of 
each of the chromopioteins m the first plasnu, 
icmoved it 5 to 15 minutes after their intia- 
venous injection, was 25 to 45 per cent less than 
that cilcuLited fiom the amount injected and 
the jilasnu xolume (table 2) This caily dis- 
ippeirince of the injected chromoprotem from 
plasma has not been s^itisfactorily ex-plamed, 
though such f ictors as blood dilution ind lapid 
distribution oxer i spice liigei thin the plasma 
may contiibute tow iids the phenomenon b) 
Witlim 2 to 6 houis the chromopi otems were 
totally removed from the plasma, although (m 
the case of the injection of hemoglobin in the 
dog) blood dilution peisisted foi more tlun 24 
houis c) The imouiit of uiiruiry chiomopiotem 
was piopoitional to the amount injected, but, 
more impoitant, it wars an indirect function of 
the amount xvluch had disappeared from the 
plasma veiy soon after mtiavenous administra- 
tion (see above) d) If the ex'aluation of chromo- 
pi otem ‘cleared’ from the plasma by' xvay' of the 
unne is based on the total amount in the plasma. 
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calculated from the conceutration m first plasma 
sample (table 2), rather than from the amount 
injected, the ‘clearance’ of hemoglobin is appre- 
ciable, nhile mjoglobin ‘cleirince’ is aiitualls 
complete This suggests tint myoglobin, wlucli 
has leaked through the glonieiulai filtei, has not 
been leabsorbed in tubules, ind laises doubts 
concermng the pioposal (24) that hemoglobm 
(a molecule four times larger) can be leabsoibed 
by the tubular apparatus, at least by any of the 
commonly postulated mechanisms This is one 


Fernhemoglobin reditcliie function of erythro- 
cytes We have been discussmg the usefulness of 
the eridhreej-tes m keepmg the hemoglobm ‘m’ 
This may be legarded as an essential but passive 
function A study of the reversion of fern- oi 
methenioglobin, hlHb, to fenohemoglobm, Hb, 
and, paiticulaily, of the inhibition of this process 
(25) have disclosed an active functional mecha- 
nism in the so called ‘dead’ led blood cells (17) 
Prondentially, the erythrocjdes consume very 
little o\ygen for their omi needs (17), but they 


T\BLB 2 CuROMOPnOTElMjni V, FOLLOMING injection of hemoglobin, Hb<, MNOGLOBIN, I(b A.ND 

ClTOCIlnOME c, C 


IE = bodj mass m kilos, 1' = plasma volume in ml 



CHROilOPROIElN 

INJECTED 

VMODNT 

INJECTED 


CnROllOPROTEIN 


PERCENTAGE 

SPECIES 

First plasma 
sample 

Lowest spillage 
level (plasma) 

Highest 
concentration 
in unne 

PROTEIN 

EVeSETED 




mU/l 

mil/l 

mif/i 

% 

Dog (20) 

IE = 12 S 

I = 512 

Doy Hb^ 

0 1365 

0 1632 

0 0025 

0 3785 

7 3 

Dog (20) 

IE = 14 0 

E = 560 

Dog 1164 

0 3383 

0 4110 

0 0529 

1 175 

33 6 

Dog (12) 

Horse H6,‘ 



0 0320 

0 1340 

4 2 

H = S 7 

“ H6‘ 



0 0025 

3 890 

70 3 

r = 348 

“ C 


■Hi 

0 0014 

1 868 

4S 7 

Horse (12) 

Horse Hb^' 

6 160 

0 1892 

0 1432 

0 3442 

0 3 

H = 400 

E = 23,400 (Moudaj 
Morning Disease)" 

“ ffb' 

0 1103 

0 0029 

0 0006 

0 002> 

0 1140 

1 293’ 

43 0 

Man (12) 

Human Hb 4 ‘ 

0 419 

0 1328 

0 0780 

0 4770 

9 7 

11 = 50 

E = 2250 

Horse and cow C 

0 113 

0 0267 

0 0009 

0 S510 

17 2 


' Pure, salt free, vacuum dried from the frozen state 
- Equine paralytic myoglobinuria or azoturia 

“This corresponds to 19 43 gni myoglobin eNcreted in 1 day in 900 ml of uiine, an abnormal loiv 
volume for the horse In a three daj period approNimatelj 60 gm of mjoglobin nere CNcreted b\ this 
animal 


field where isotopically labelled chiomopiotems 
should supply the answei e) In the plasma, 
hemoglobm tvas slowly ONidized to methemo- 
globm, wlule the injected ferucjdochiome c was 
rapidly reduced to feirocytochrome c The ONida- 
tion reduction potential at pH 7 4 of the plasma 
IS thus physiologically poised between ~ 4- 0 13 
and 4- 0 27 volt, the potentials of the lespective 
chromoprotems, and, m this regard, the evtra- 
cellular environment is not ideal functionally foi 
either hemoglobm or cytochrome c (fig 1) 


possess the necessary enzjamc equipment to 
maintam hemoglobin m an active reduced state 
Agreement has been lackmg upon the amount of 
IVlHb present normally m blood Our direct spec- 
trophotometric measurements of the oxygen 
saturation of the arterial blood of man (26) have 
led us to conclude that the equilibnum HbOj ^ 
Hb MHb IS usually poised at 0 5 per cent or 
less of MHb (fig 1) The same value has been 
found for normal subjects by Van Slyke et al 
(27) Nonetheless inactive fernhemoglobin may 
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be found in large amounts abnormally The re- 
sults of the in mho study on dog blood of the le- 
duction of mtracellulai MHb (fig 2) implicated 
enzymes concerned with glycolysis, and it waspos- 
tulated that the DPN and TPN systems could be 
involved (25) Latei Gutman el al (28) fuimshcd 
direct evidence foi the role of DPN m this iiitei- 
estmg and probably physiologically impoitant 
process These findmgs invite a fiesh orientation 
in regard to concepts of metliemoglobin pioduc- 
tion Methemoglobmemia need not be an ex- 
pression (perhaps only laiely is) of intoxication 
by an oxud int of hemoglobin It may indicate a 
damage of the enzymic methemoglobiii leductive 
mechanism, or, indeed, a fundamental defect — 
a ‘biochemical lesion’ — as has been suggested 
recently m cases of idiopathic, familial methemo- 
globinemia (29) 
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Fig 2 ENZXMiCREVLnsiov, aaditsiiiliibitioa, 
of intracellular fern- or metliemoglobin, MHb 


Aspects of the metabolism of cytochrome c AVe 
have used a type of ‘depletion technique’, p iitial 
hepatectomy, in a systematic study of the met.ib- 
ohsm of cytochrome c in the lat (11, 30-32) 
This species is paiticulaily suitible foi this pui- 
pose, since it possesses a disci etely multilobed 
liver, with reproducible latios of mass of individ- 
ual lobes to each othei (11), and legeneiation, 
follouing excision of tuo thirds of the liver, is 
rapid In intioducmg this technique foi metib- 
olism studies, it was pointed out (11) that it was 
a two edged swmid, yielding infoimation not only 
upon the metabolite undei investigation but also 
upon the restoiation piocess per se, in itself of 
fundamental inteiest 

Our earliei results peimitted the following 
deductions (30, 31) a) The amount of lestoration 
of liver tissue and the quantity of new cytochrome 
c m liver were direct functions of the amount of 


tissue removed b) Most of the liver regeneration 
and all of the new cytochrome c ‘production’ 
occuired in the first 4 to 6 days after liver lobec- 
tomy The rate of appearance of new cytochrome 
c was found to be 16 1, 10 9 and 4 8 per cent per 
day for restoration periods of 4, 6 and 14 days, 
lespectively c) The appearance of new cyto- 
chiome c as well as of ribose nucleic acid, PNA, 
was relatively independent of dietary protein 
The concentrations of each were, significantly, 
apineciubly greater in the regeneratmg livers 
from lats on no protein than from those on a 
high 31 pel cent protein diet (30) Apparently 
paitial hepitectomy plus piotein starvation 
offcied a maximal depiivation stimulus The ex- 
pel iments fuimshcd evidence, previously not 
obtained either by quantitative chemical analysis 
01 in mio, in f ivoi of the view that PNA is in- 
vmhed m cellul u piotein synthesis in tissue 
restoiation (30) d) A lemaikably great liver 
legeneiation (of the ordei of 170 per cent) was 
obtained in inimals which were shifted, during 
restoiation, from the no protein to the high pro- 
tein regimen In these experiments, the results 
indicated tliat most of the cytochrome c and 
PNA had been laid down during the peiiod of 
piotein deprivation When dietary protein was 
then made ivaihble, tissue legeneration ‘went 
to town’ 

These studies have led to the conclusion (30) 
tliat ‘ceitam cellulai components, like cyto- 
chiome c and PNA, aie pieferentially produced 
01 deposited in tissues, ind are impoitant or 
essential in giowth and prolifei itive piocesses, 
which ip])eai to depend on intrinsic (tissue) as 
well IS extrinsic (dietary) fictors’ 

In a sepaiate group of expermients (31) the 
effects of parenteially administered cytochiome c 
and of anoxia upon hvei legeneration and cyto- 
chiome c in livei weie studied a) Uneqmvmcal 
evudence was not obt lined foi the incorpoi ition 
of injected cytochiome c in the legeneiatmg liver, 
in which a maximal oppoitumty foi such a proc- 
ess should be iffoided On the othei hand, in a 
limited number of experiments increased Imer 
regeneration w is found in the cytocluome c in- 
jected rats This imexpected finding must be 
cautiously interpreted, at piesent, as a nonspecific 
effect Anoxia of oxygen deprivation, induced by 
lesidence at a simulated high altitude of 15,500 
feet (only a moderately high altitude for lats), 
was without effect either on cytochiome c metab- 
olism 01 on livmi regeneration However, under 
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these ano\ic conditions theie i\as a marked ac- 
commodation of the blood oxygen transport sys- 
tem, reflected m large mcreases of the red blood 
corpuseles and hemoglobin Myoglobm -nas not 
affected Thus, although there is doubtless a 
linut to the effectiveness of this meehamsm of 
adjustment, m these experiments there uas a 
clear separation of a primary response to oxygen 
deficit m the inspired air from any postulated 
secondary response, mvolvmg the oxygen utiliza- 
tion meehamsm, the cjdochrome system, in the 


that deeply anesthetized dogs (at low levels of 
metabolism and, hence, of oxygen reqmrement) 
were able to wnthstand, without any damage to 
the central nervous system, blood levels of 93 per 
cent carbonyl hemoglobm (33), whereas un- 
anaesthetized ammals had ‘critical’ levels of 
about 75 per cent HbCO (34) 

Hormonal influence on cytochrome c The cyto- 
chrome c-body mass relationship, which has been 
discussed, and the greater concentration of cyto- 
chrome c in tissues wath lugher rates of oxvgen 


Table 3 Effect of ikyroidecto-my, thioubacil and thyroxine on cytochrome c (32) 
Rats of 200 to 250 gm body weight on high protein diet (30), thiouracil, 50 mg 
per day, thyroxine subcutaneously, 1 mg every other day 


EXPEaUIEVT 

1 C^TOCHROilE C 


L1\TR 

RESTOR 

VTION 

LIVTyR PVA 

UVER DVA 

Li\er 

Kidney 

Heart 

Muscle , 

Total 

New 

pigment 


■y/iltt > 

y/t”i 

y/em 

y/sm 


/O 

% 

ms /gw 

r«s /gm 

Thy roidectomized 










35 days before liver lobec 

138 







7 19 

2 80 

tomy 

±5’ 



i 





±0 05 

14 days after liver lobec 

181 

248 

316 

57 

780 

68 9 

65 0 


2 79 

tomy 

d=5 

±12 

±16 

±3 





±0 06 

Thiouracihzed 




1 



1 



45 days before liver lobec 

145 







8 35 

2 70 

tomy 

±3 







±0 21 

±0 03 

14 days after liver lobec- 

165 

250 

331 

55 

776 

66 1 

SO 2 

9 82 

2 74 

tomy 

d=3 

±5 

±4 

±3 




±0 40 

±0 05 

Thy roxinized, for 14 to 22 day s 

247 

422 

618 

133 




11 08 

2 60 


±6 

±8 

±11 

±6 




±0 13 

±0 08 

Controls 






1 





178 







8 50 

2 46 


±4 







±0 25 

±0 02 

14 days after liver lobec- 

210 

352 

447 

98 

1325 

67 6 

73 9 

6 96 

3 53 

tomy 

±5 

±21 

±16 

±6 




±0 24 

±0 04 


* Wet weight of tissue " 08 4 per cent of liver excised ’ Values after ± are standard errors 


tissues (fig 1) If hemoglobm and the circulation 
respond adequately to oxygen deficit, there is no 
need for secondary adjustment m oxygen utiliza- 
tion Indeed, from a teleogical standpomt, the 
body would lack physiological wisdom if in the 
face of a dimimshed oxygen supply, it responded 
by a greater use of oxygen m the tissues A tem- 
poiary advantage might be gamed from such a 
process, but it is a spendthrift’s act of despera- 
tion, a luxurious meal, which completely empties 
the dimmished stores in the cupboard Support 
foi this view has been furmshed m our findmg 


consumption (35) directed oui attention to an 
mvestigation of the mfluence of hormonal factors 
on cytochrome c The hteiature contamed a 
scattermg of mconclusive information (36, 37), 
some of it questionable (37) owmg to Imutation 
of results to a smgle tissue (muscle) and un- 
acceptably low analytical values for cytochrome 
c concentration m normal tissue To be of sig- 
nificance, a hormonal effect upon cytochiome c, 
a constituent of all aerobic cells, should be dem- 
onstrated for all tissues Table 3 is a summary of 
mean values obtained by us (32) for the concen- 
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tration of cytochrome c in liver, kidney, heart 
and skeletal muscle in groups of rats subjected to 
thyroidectomy, thiouiacil thyiotovicosis (with- 
drawal of thyroxine by interference with its pro- 
duction) and acute liyjierthyioidism induced by 
mjection of thyioxine, in compaiison with normal 
controls The data appeal consistently and con- 
clusively to suppoit the thesis ol a relationship of 
thyroid function to cytochrome c in tissues 
After both thyroidectomy and thiouiacil intoxi- 
cation there was a striking reduction in total 
body cytochrome c, which was reflected (table 3) 


finding of more pronounced liver restoration after 
thiouracil This effect i\as obtained in all the 
individuals m this group It may be noted that in 
the thyroidectomized, thiouracilized and thy- 
loximzed lats the changes in liver PNA are in 
the same direction as the changes m cytochrome c 
It IS tempting to draw upon these observations 
for a concept of how thyroxine regulates the rate 
of oxygen consumption, since this phenomenon 
has remained unexplained The unfolding of the 
full story must await developments m a study 
of the influence on cytochrome c of other hor- 


Tvbil. 4 Localizatiox oi cxTOcnuoMb c ix ii\i u ctin (12) 


FRvXCTION 

U 

0 

I 

CVTOCUROiir c 


DISTRIBU- 
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iwct ^vcight 
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7 78 
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} 70 0 
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1 
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7 

4155 

1895 

2260 

■“0 

100 

£lrt * 

8 53 

3 48 

5 05 


Nuclear phase (1500 X gi iv 

11 90 

12 75 

' 0 

0 

0 

0 

0 51 

10 1 

it>) 









jMitocliondrial phase (9400 

5 58 

5 07 

263 

1470 

1605 

71 0 

1 07 

21 2 

X grivity) 



1 






Supernatant, microsomal 

36 1 

19 10 

1 3 42 

123 

494 

21 8 

2 92 

57 9 

phase® 










* a = wet weight to dry weight of original material 
- 6 = wet weight to dry weight, corrected for added NaCl 
^ Dry weight of tissue 

■> 204 ml of 0 85% NaCl solution toutaunng 34 76 gm of liver paicuchyma, recovered from 55 75 

gm of whole livei, with an oiigiiial c>todnomo c content of 9446 7 The analytical values are for 180 

ml of the livei suspension, containing 30 62 gm of parenchyma The fibrous portion of luer was 
20 99 gm with 3550 7 of cytochrome c 

5 Washings of mitochondrial phase added to supernatant 


in statistically significant decreases in lyto- 
chiome c concentration (as well as content) m all 
the tissues examined, although the changes were 
of gieatei magnitude in skeletal muscle than m 
other tissues The administration of thjroxinc 
had the opposite effect, significant incieises m 
cytochrome c 

In the thyroidectomized rats, hvei legcneiation 
was only slightly less than normal, and the in- 
ciease in cytochiome c concentration, chaiactei- 
istic of regenerating livei (11, 30, 31), was also 
exhibited in the thyroidectomized and thiouiaci- 
lized animals (table 3) An unusual result is the 


raones, 1 e , of the idreual cortex and possibly of 
the pitmtaiy Howevei, oui findings permit a 
tentitivo postulate Thyroxine exerts its effect 
thiough the igency of cjTochrome c As a working 
hj^iothesis, this offers 1 , first approximation m i 
1 itional chemic vl explanation of the mechanism 
of hormonal control of cellulai oxygen utilization, 
in wdiich thyioxine must have a major role It lias 
the viitue of simplicitj m definmg the locus of 
the action of this hoi mono 

The cellulai locahzalion of cylochromc c Sever il 
observations imited inquiry as to the state of 
cytochrome c in cells 1 Myoglobin is readilj 
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e\tiacted with water fiom ground muscle tissue, 
which does not release cytochrome c to this 
soh ent The latter pigment remams in the ‘press 
cake’, from which (oi from the onginal tissue) 
it may be isolated, but trichloroacetic (3S) or sul- 
furic acid (14) must be used as extracting agents 
These sunple facts aie interesting They suggest 
that myoglobm may be relatively ‘fiee’, whereas 
cytochrome c may be ‘bound’ in the cellular 
structure 

2 The activity (ui tenns of oxygen uptake) of 
cytochrome c m mtact tissues (35) is of an appre- 
ciably higher Older of magmtude than that ob- 
tamed by the addition of the best cytochrome c 
pieparations to tissue homogenates (39) — a fact 
insufficiently recognized 

3 In the regenei atmg hvei , as has been pointed 
out, paiallel changes in cytochrome c and PNA 
were found (30) By means of the differential 
centrifugation technique developed m Claude’s 
laboratoiy, PNA had been showm (40) to be a 
constituent of cytoplasm, and cytochrome oxidase 
was demonstrated to be localized exclusively m 
the cytoplasmic large paiticle aggregates, the 
mitochondria (41) This suggested the possibility 
that cytochrome c might be similarly localized 
(30) 'The idea is now beyond the speculation 
stage While we were engaged in testmg it by 
applying Claude’s methods, Schneider, Claude 
and Hogeboom (42) proied the point m their 
very recent contribution 

Our tally sheet for the inteinal cellular dis- 
tribution of cytocluome c is supplied m table 4 
The results essentially confirm those of Schneider 


d al , although we find an appieciably lugher 
localization m the mitochondnal phase, 71 per 
cent in the large aggregate fraction after washmg 
with 0 85 per cent NaCl as agamst their 40 per 
cent (42) It also appears probable that at least 
some (if not most) of the miciosomal phase may 
be an artifact, representing the breakdoivn of 
the laige aggiegates If that is the case, nearly 
all of the cytochrome c, hke cytoclirome oxidase, 
may have been m vuo localized m the mito- 
chondria This would be consonant with our 
finding (35) that the deteimmation of cydo- 
chrome c can be used as an index of the activity 
of cydochiome oxidase in tissues Aside fiom 
othei considerations, such v localization mcreases 
manyfold the effectii e reacting concentrations of 
cytochrome c, the siibstiate, and cytocluome 
oxidase, the enzymie (fig 1) 

Derived fiom an application of the newer 
eytoehermcal teclmiques, paiticularly that of 
Claude, is a fascinating picture of the nuto- 
chondna, floatmg batteries carrying cargoes of 
enzymic charges on a sea of cytoplasm Enticmg 
vistas are opened The avenues of investigation 
of cytocluome c converge — its relationship to 
body mass, the proportionahty of its cellular 
concentration to the oxygen consumption of the 
tissue, its mtracellulai orientation with its oxi- 
dase and the suggestive nature of its hormonal 
control 

A large part of our w ork on the metabolism of 
cy tochrome c has been done under contract 
between the Office of Naval Research and the 
University of Pennsy Ivama 
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aiETABOLISM OF IRON 

P4.ULF HA.HN 

From Meharry Medical College, Nashville, Tennessee 


Our knowledge of the metabolism of iron has 
been greatly mcreased during the past decade 
largely due to the advent of the radioactive iso- 
topes of this metal Iron is present in the body in 
a n ide variety of forms of combmation By purely 
chemical methods alone it had proved practically 
impossible to trace the course taken by recently 
ingested iron The presence of larger amounts of 
it in various forms in the tissues under evamina- 
tion masked the presence of the relatively minute 
imount added as a result of feedmg As m the 
case of other metabohtes, tracer studies with 
isotopes led to the solution of many of these prob- 
lems Iron plays a vital part m the metabohc 
activity of every mammalian body cell Cyto- 
chrome, catalase and muscle liemoglobm iron are 
husbanded by the body regardless of the stresses 
imposed by serious deficiency disease Some other 
iron fractions such as plasma non, on the other 
hand, are evtremely labile The bulk of the body 
iron exists m the red blood cell hemoglobin and 
much information has been and promises to be 
learned about the formation and breakdoim of 
this compound Apphcation of the nen er methods 
of research m this field requiies a high degree of 
collaborative effort on the parts of the physicist, 
chemist, biologist and climcian Such collabora- 
tion probably represents the pattern of much 
future medical reseaich 

In no sense shall I attempt to i evien here n hat 
has been done in the nhole field of iron metab- 
olism Rather I shall attempt to brmg out the 
significance of a few of the more recent develop- 
ments and to point out a fen of the more glarmg 
deficiencies m our present state of knon ledge 
One of the first contributions made with the 
use of the Fe'*® isotope was related to the umque 
ability of the body to accept or reject iron follow- 
ing ingestion, depending on the need for the 
element (11) Selective absorption had been 
suspected as a result of the findmgs of Welch, 
Wakefield and Adams (33) in nhich no excretion 
of iron was demonstrated in a patient with an 
ileostomy stoma and an isolated colon McCance 
and Widdowson (23) later showed that even 
follomng the mjection of considerable amounts of 


iron b} lein, there nas a negligible amount of 
excretion On the basis of these balance studies 
thej had the courage to suggest that selective 
absorption preiented an iccumulation of un- 
desirable amounts of this element m the body 
With the isotope it n as possible to recognise the 
presence of recently administered iron m plasma 
and later in the red cell hemoglobin and to show 
that in iron-deficiency anemia the absorption was 
increased many times over the normal absorption 
This findmg has been corroborated many tunes 
smce m our and other laboratories That anemia 
per se did not influence the uptake of the metal 
was seen from the fact that normal dogs bled 
acutely about 60 per cent of their estimated blood 
volumes nlien fed tagged non absorbed no more 
than when m the normal state However, if a 
week or so were allowed to elapse followmg the 
hemorrhage, the uptake of tagged iron was sev- 
eral tmies what it had been (10, 17) Tins finding 
led us to postulate an acceptoi mechamsm m the 
gastro-mtestmal mucosa winch normally was 
saturated with iron and, therefore, allowed a 
minimal of passage from the lumen to the plasma*'" 
The interestmg woik which was currently bemg 
done bv Gramck and ALchaelis (6, 7, 24) on the 
properties of feintin pointed to the possibihty of 
that compound bemg the intermediary respon- 
sible for this unusual phenomenon Accordingly, 
a joint study between the Rochester and Rocke- 
feller Institute laboratories was set up ind it was 
showai that morganic iron could be converted 
readily to ferritin iron in the liver Further, it was 
demonstrated that hemoglobin iron upon the 
destruction of red cells by acetylphenylhydrazme 
was m part, at least, converted to ferritm in the 
hvei and spleen Thus the storage function of 
ferritin was established (14) Gramck contmued 
the work (S, 9) and was able to demonstrate 
larger amounts of ferritm in the duodenum than 
m anj other part of the G-I tract Furthermore, 
he discovered that there was an mcrease m the 
amount of femtm m the mtestmal tract when 
animals were fed iron repeatedly Tlus very 
mterestmg findmg suggests an abihty of the body 
to acclimate itself to iron feedmg and deserves 
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considerable study since such a mechanism might 
be an important factor m the efficiency of ther- 
apeutic measures Unfortunately, little has been 
done to date m studymg the comparative uptakes 
of smgle 01 multiple doses of iron Such studies 
could only be earned out successfully with the 
isotope method 

Distribution of iron No studies of the true 
distribution of iron m the human body have been 
carried out up to tlus tune Chemical detcrmini' 
tions have been obscured by the presence of blood 
m tissues However, using the viveperfusion tech- 
mque values have been obtained for dogs by 
Bogniard and Whipple (2) and Hahn and Whipple 
(19) and for rats by Austoni, Rabmowitch ind 
Greenbeig (1) For the distribution m dogs sec 
table 1 

Tvulc 1 

^ TOTAL 
1100% IRON 


Blood hemoglobin iron >7 

MuscU hemoglobin iron 7 

Tot il hemoglobin lion Ot 

Parenchyma iron (cat ilaso, lytoehromt, 
pcro\idasc, etc ) lb 

Available visceral storage (ferritin, 
hemosiderin, etc , in liver, spleen, 
and bone man o\\ ) 15 

.Avail ible iron, other tissiu s (i stim itcil) 5 

Tot il iron 10(1 


These values w ei e an ived at by analysis of dogs 
of about 20 kg weight with a circulating blood 
volume of about 1500 ml and a bulk of stiiated 
muscle estimated at 6 5 kg Since the muscle 
hemoglobm and parenchjma iron are unaffected 
by hemorrhage oi dietary depletion, the ai iilablc 
stores of non are such as to allow a 30 per cent 
replacement of the blood hemoglobm m time of 
need 

Efficiency of von absoiplion Fed it anything 
other than ridiculously low levels the absoiption 
of iron IS notoiiously inefficient When chionically 
anemic human subjects oi anmials are fed doses 
of tagged lion at 0 2 to 1 0 mg levels there m ly 
be as much as 50 to 90 pei cent uptake (IS) 
When levels such as might occur in the normal 
dietary are fed, i e , 50 mg , the growing child 
was found to absoib only about 12 per cent (4) 
In the latter stages of pregnancy when the need 


is augmented, 5 0 to 18 0 mg doses of the tagged 
iron admimstered result in the uptake of only 
about 35 per cent (13) 

Too little attention has been paid by clmicians 
to the work of Whipple and Robscheit-Robbms 
(34) in tlus matter Many years ago they shoived 
that m their standardized anemic dogs non fed 
at a daily level of 40 mg over a two-week period 
was absorbed and utilized to the extent of 35 per 
cent When the dosage lex el was mcreased to 
100 mg per day the percentage uptake was only 
5 to 6 per cent Thus, in increase in dosage level 
by a factor of ten icsultcd in less than double the 
absolute upt ike “Tliece findings are m agreement 
with those obtained usmg suigle feedmgs of 
t igged iron Since the commonly used therapeutic 
dose IS 325 mg one m ij expect only about 16 mg 
of actual iron ibsorption This is the equixalent 
of about 5 gill of hemoglobin The normal adult 
111 lie h IS ibout 750 gni of blood hemoglobm m 
circul ition ind this in ly frequently be reduced to 
one third oi less by icuteor chronic hemonhage 
Thus, it becomes appuent that iron must be 
tikeii assiduously foi nniiy weeks m order to 
111 ike up losses due to in issix e acute hemorrhage 
At present there is nothing known to enhance 
the absorption of non On the other hand, many 
reports indicate that phosphates, phytates and 
othei dietarj' ingredients reduce the absorption 
It would, therefore, seem advisable to admimster 
iron between me.ils when given either prophy- 
1 ictic illy 01 ther ipeutically 

Valence state and iron uptake Climcal experi- 
ence hid shown that non in the ferrous form 
seemed to be a nioie suitable means of providmg 
the patient with iron than the correspoiidmg 
feme silts That the littei salts are poorlj 
tolei ited was well known and probably influ- 
enced the physici ui considerably m Ins thinkmg 
ind piactice Howexei, this presumption was 
probably largely based on empiricism Wlupple 
ind Robscheit-Ilobbms (34) had found in then 
multiple feeding cxpeiiments m dogs that there 
was little if luy difterenco iii uptake whether 
feiious, feme oi reduced non was admimsteied 
In single feeding cxpeiinicnts m both dogs ind 
humm subjects we found by using the tagged 
lion method tint ferrous salts were many times 
moie efficiently ibsoibed (15, 16) hlooie and Ins 
colleigues (27), howevei, found leirous non more 
leadily absorbed in human patients but noted no 
cliff eieiice m the uptake in dogs The latter group 
have suggested tli at a species diffeience may exist, 
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but ne feel that our data shows conclusivelj' that 
the disparity obtains in both species 

From a more practical aspect it has been pos- 
sible to demonstrate that the nppd for iron detei - 
mmes its uptake Feeding a standard test dose of 
tagged iron to 176 school children m the 7 to 10 
jear age group, we found that the uptake was 
closelj^ correlated (4) with Heath and Patek’s 
(20) estimated yearly inci eases m body non 
during growth 

More recently m a Cooperative Study of Infant 
iiid Maternal Nutrition conducted m Nashville 
durmg the past two years, nearly 1000 pregnant 
w'omen were fed tagged iron It was found that 
there was from 50 to 100 per cent greater absorp- 
tion of iron m the last quarter of pregnancy than 
m the first quartei (13) This is an excellent re- 
flection of the fetal growth demand Further, it 
indicates that the logical time for prophylactic 


Tiblb 2 Uptvke ot r>,dioxcti\e irox va 
\ \RIOUS STAGES OF TESTATION IN 329 
PREGNVM WOMEN 
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and replacement non medication is m the last 
half of pregnancy, at which time the iron wall be 
most efficiently taken up Piescnbmg non early 
in pregnancy should reasonably be avoided smce 
the saNung from lack of catememc blood loss will 
more than repay the early fetal needs Further- 
more, a woman’s good intentions to take her 
tlirice daily pills will have long smce been for- 
gotten when the ^pplement would do the most 
good ____ 

"Transport of iron That the blood plasma is the 
1 ehicle of iron transport is now generally agreed 
On bemg absorbed from the gastro mtestmal 
tract it IS felt that the iron is oxidized to the ferric 
form and combmed firmly with plasma globuhn 
(21, 31) This transport function has been studied 
extensively by Moore and his group (25, 26), 
Waldenstrom (32), Laurell (22) and by the use 
of the radioactive isotope by Hahn, Bale, Law- 
rence and Whipple (11) and Yoshikawa, Halm 


and Bale (35) Depletion of the labile stores has 
been shown to be reflected m a lowered serum 
iron level (21, 22, 26) Normal xalues may range 
from SO to 200 pg per 100 ml In iron deficiency 
anemia oi pernicious anenua m remission, the 
serum iron may be markedly lowered, whereas m 
pernicious anemia in relapse, it may be somewhat 
elevated 

Manj attempts hav e been made to quantitate 
the amount of iron absorption from the mtestmal 
tract by means of the rise m plasma iron levels 
However, it should be kept m mmd that at least 
two processes are occurrmg simultaneously, 
namelyfpassage from the lumen of the gut to the 
bloodstream and removal from the latter by the 
storage depots and the hemopoietic systemj^hat 
these processes may have different rates under 
various circumstances seems altogether likely 
and, therefore, such quantitation attempts are 
probably highly unreliable 

At this writmg, no clear-cut demonstration of 
the transport of iron from the storage depots to 
the bone-marrow has been made 

The impoitance of the phsma iron fraction 
should not be underestimated merely because of 
the relatuely small amounts appearmg m the 
circulation at any one tmie The alterations in 
level mentioned above are of great clinical sig- 
nificance The depiession of plasma iron levels m 
inflammatorj’’ and infectious processes is under 
study by Cartwnght, Wmtrobe and their col- 
laborators (3) using the radioactive isotope and 
should add considerably to our knowledge of the 
metabolism of this element m disease 

Inflammation and iron absorption and utiliza- 
tion In cachexia, many inflammatory disorders 
and infectious disease, there is a high mcidence 
of accompan}Tng anemia This condition, though 
generally recognized, is not at all understood 
Some flunk that toxic factors are at play with a 
resultant depression of the bone marrow activity 
It IS well known on an empirical basis that iron 
thempy is of no value while the disease process 
IS rampant 

Eobscheit-Robbms and Whipple demonstrated 
in a dog with chrome endometntis a markedly 
decreased rate of utilization of iron (30) Follow- 
mg hysterectomy there was a resumption of the 
usual hemoglobm production 

Hsmg tagged iron and the turpentine sterile 
abscess as a means of mducmg a controllable 
inflammatory process, we were able to show that 
an abscess mduced m the axillary region was able 
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to depress iron absorption considerably (12) The 
results of this set of expeiunents can be seen in 
table 3 Some might argue that there had been 
absorption without subsequent utilization of the 
iron Therefore, m the case of one animal, the 


Tabll 3 InoN vnsoRpriON in dogs i\itii buii- 

CUTANEOUS TURPENTINE VBSCESSrs 


DOG NO 

HEIU- 

TOCBIT 

FORM VD 
MINISTERED 

DOSE 

ITP 

T\KF 

1 XPLRIMEST 
T\ PE 

40-149 

% 

13 4 

FeClo 

9 

% 

41 

Control 

( 1 

23 0 

( i 

10 

4 1 

Turpen- 

i i 

18 3 

it 

10 

1 18 1 

tine 1 
day pre- 
\ lously 
t'oiitrol 

41-164 

26 9 

Fe \m Cit 

38 

4 1 

Turpen- 

( ( 

i 

28 6 

1 

34 

17 0 j 

line 2 

(1 l\S 

prcvi 

oiisly 

Control 

37-196 

22 4 

* 

38 

5 3 

fiirpi II 

( < 

23 4 

i ( 

1 

34 

0 9> 

tine 2 
(I lys 
jircvi 
ously 
Control 


* This animal h id been sploncctoniised and, 
therefore, nas subject to Bartoncll i infection 
That this infection was responsible for lowered 
uptake at this time as suspected bv climt il condi 
tion seemed indicated hi ii iction to troilnunt 
with Mapharsen 

Balance sheet for hrst feeding of day 17 1% 
10 days after feeding, Hct 35 2%, 

Estimated tot il cnculation i idio iron 

1720 epni 

2 weeks latei, Hct 28 7%, 

Estimated total circulation radio iron 

635 I pm 

Radioactivity lost to cireul ition 1085 epm 
Radioactivity found in 1900 ml blood re- 
moved in tw o-w eek intci val 4015 cpm 

This balince shows that with the turpentine ab- 
scess there was no idditional absorbed and stored 
iron avail ible for use undei the stimulation due 
to blood loss 

actual amounts of total radioactivity removed by 
lepeated bleeding was determmed and was found 
to agree very favorably with the diffeience in 
circulating amounts of tagged non before and 
after bleeding Tlus mdicated that there had been 
no storage of the fed isotopic iron 


Recently Gibson and Finch (5) have been 
studying the effect of infection on iron utilization 
of tagged iron administered intravenously m hu- 
man subjects “The results ob tamed showed that 
the utilization of iron for hemoglobm synthesis 
was unpaired to a degree roughly proportionate 
to the severity of the infection as judged by 
clinical evidence ” 

Thus we see that inflammation and infection 
interfere both with the absoi-ption and utibzation 
of jron Much remains to be done m elucidatmg 
the mechanisms of these reactions 

Pathway of iron from red cell hemoglobm break- 
down It seenib ic ison ible to allow a little specu- 
lation to enter the scene at this pomt regardmg 
the path of breakdown of hemoglobin From the 
work of Lemberg, Whipple and Barkan and then 
associites, it would be inferred that the picture 
would be somcwli it as follow s'^pon completion 
of its foui -month life cycle the red cell having 
deteuoi ited m some unknown manner would be 
ph igocy tosed by the ( ells of the lymphoid-macro- 
phigc system The icleased hemoglobm would 
then undergo splitting at the alpha methene 
hnkigcs of the porphyim part of the molecule 
giving rise to verdo-hemoglobm The irou would 
then be split off ind stored m the Kupfer cells 
and nnciophages for future use The globm w ould 
then become dissociated from the porphynn de- 
rivative ind enter the piotem metabolic pool 
The bilirubin would be quantitatively secreted 
by the biliai-y ti ict Another possible pathway 
presents itself, suggested by some rather provoca- 
tive d ita iccumul ited o\ er the years in studymg 
the iron isotope Under conditions of red cell 
destruction due to hydrazine derivatues it ap- 
peared that iron from recently destroyed red cells 
was utilized piefeientiallyq regardless of the 
amount of readily available storage iron that 
might be present in the liver, spleen and bone 
mariow Also, as has been pomted out, it should 
be kept in mind that under these conditions 
tagged red cell non has been showm to be de- 
posited 111 the form of feiritin Tlus latter material 
is an iion-piotein compound contaimng up to 
23 pel cent of its w eight of the metal and hai mg 
a molecular weight of 460,000 (9)'^tondei condi- 
tions of acute or chiomc blood destruction path- 
ologists have foi many ye,irs recognized non m 
the form of hemosideim by the Prussian blue 
stauung reaction Since hemosiderm and ferritm 
are laid dowm under the same conditions m the 
same cells, it is only icasonable to mspect the 
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possibility of tlieii being eithei identical or closely 
related Simplification of our view of the path 
taken duimg the destiuction of hemoglobin could 
be accomplished if it weie not foi a few obsen'i- 
tions Globiii has a measured molecular w eight of 
about 68,000 This does not preclude the possi- 
bility, howevei, that apoferntm might be an 
iggregate of globni Much confusion stemmed 
fioni the aibitraiy classification of piotems 
thiough the saltmg-out technique which is being 
chiified by modern electioplioretic studies In 
this connection it should be well to lecall the 
similaiity between serum ilbumen and globm as 
shown by Pederson and W ildenstroni (28) 

Tentatively, and at the iisk of severe criticism 
fiom those much bettei veised in the cheniistiy 
and structure of proteins, I should like to suggest 
a slightly different patluvay of hemoglobin dis- 
mtegiation than that outlined above Upon 
pliagoeytosis of the red blood cell let us suppose 
that following splitting at the methene linkages 
the poiphyim entity of the molecule is imme- 
diately divorced fioiii the iioii-globm lesidue, 
becoming attached to seium albumen oi not, as 
the ease may be, and undei going secretion bj" the 
hepatic-bili iiy system The iion-globm complex 
would then be deposited as a piecuisor of hemo- 
siderin and/or feriitin undei some conditions, or 
would be transpoited to the bone marrow foi 
immediate incorporation mto the megaloblast, 
reticulocyte or normoblast, dependmg on wluch 
of these forms of the red cell aie actually the site 
of hemoglobm formation Such an hypothesis 
should lend itself readily to test usmg N“ as a 
tag m the globm fraction of the hemoglobm mole- 
cule 

Problem of iron deficiency anemia Etiologically, 
lion deficiency anemia may be classified as fol- 
lows a) hemorrliagic, icute or chrome, b) nu- 
tritional, c) parasitic, with oi without nutritional 
complications, d) gestational, mth or ivithout 
hemorrhagic or nutntional complications, e) other 
obscure or unusual causes 

a) It has been stated repeatedly elsew here that 
microcytic, hypochromic anemia does not occur in 
the norm il male adult unless there has been blood 
loss The common causes of acute hemorrhage 
include gastric and duodenil ulcers, ruptured 
esophage il varices, uterine fibromata, tumors of 
the gastro intestinal trict, premature separation 
of the placenta, etc These conditions nearly all 
ilso contribute largely to the causes of chronic 
hcniorrh ige, to w Inch should bo added hemorroids 


menorrhagia, metrorrhagia, hemorrhagic diathesis 
due to leukemia, etc There is still some disagree- 
ment as to the advisability of transfusion m acute 
massive hemorrhage as an immediate measure for 
feir of inducing further hemorrhage Each case 
presents an mdi\ idual problem However, there is 
no doubt that iron therapy is indicated for both 
massive acute and chronic hemorrhage Due to the 
inefficient absorption of iron in oral therapy the 
element in suitable form must be administered 
frequently and continuously for many ireeAsinorder 
to care for replacement and storage needs There 
being nosuitable preparation of non for parenteral 
use at the present the only means bv whichlarge 
quantities of iron may be idministered in a short 
period IS by infusion of w hole blooa or suspended 
red cells When there is a chronic low grade blood 
loss It IS a simple matter to maintain the patient in 
equilibrium as long as replacement therapy is 
faithfully adhered to For such treatment it is 
recommended that small doses of 30 to 60 mg of 
iron as the ferrous salt be administered at frequent 
intervals, preferably between meals, over pro 
longed periods of many w eeks 

b) Nutritional iron defacieiicy anemia is a rela- 
tively rare condition in the United States It is 
probable that only 5 to 10 mg of absorbable iron 
are needed to take care of the grow th requirements 
of children and the catamenic losses in yyomen The 
requirement for men is probably only a fraction of 
this Since our average dietary contains well over 
this amount, we see very little uncomplicated 
anemia due to lack of mtake of the element Where 
It exists it may be a result of local peculiarities of 
diet or in individual instances, a result of food 
fadisni Nutritional anemia in northern Brazil, 
India and China constitutes a serious problem on 
the other hand, especially yyhen the deficient die- 
tary IS complicated by pregnancy or parasitism 

c) Parasitism may play an important role in 
iron deficiency anemia as perhaps best exemplified 
by the indigent population of Brazil In the north- 
ern part of the latter country yyhere the worm 
burden due to ankydostoniiasis may reach 400 or 
hiore per person, the incidence of hookworm 
anemia is very high Here the dietary consists 
largely of rice and black beans On the other hand, 
although the worm burden in the same class of pop- 
ulation in the southern part of Brazil may be 
equally as high, the incidence of anemia is low 
Presumably , this is because of the high beef 
content of the dietan supplying sufficient re 
placement of red blood cell hemoglobin iron 

d) Gestational anemia may be due to multiple 
frequently occurring pregnancies, especially where 
there has been no prophylactic iron taken late in 
pregnancy or where the dietary is inadequate to 
take care of the extra demands Other common 
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causes are excessive hemorrhage at parturition oi 
post-partum 

e) Chronic infection or some othei process 
which interfered with normal iron uptake may, in 
the presence of unusual demands for iron such as 
occur during growth or pregnancy, result in an iron 
deficiency condition We have seen an instance 
where pernicious anemia in i elapse in a gi owing 
child (a condition marked by lowered iron absorp- 
tion) resulted in a superimposed iron deficiency 


anemia which became ippareut on institution of 
specific therapy with liver extract 

The icplacement leqmiements for iron therapy 
can be defined simply The chief difficulty is m 
estimating the tiue blood loss or deficiency When 
the latter can be estimated one may apply the 
value of 0 5 mg of non needed to be absorbed 
for e ich ml of blood of normal hematocrit value 
lost 
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A SYSTEAIATIC TREATAIENT OF COORDINATION COAIPLEXES 
OF METALLOPORPHYRINS AND NITROGENOUS BASES 
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Systems contaming metallopoiphynns and co- 
ordmatmg substances may exhibit complex 
equilibrium states involving exchanges of elec- 
trons, protons and coordinating substances and 
the making and breakmg of dimenc units 

Because of the complexities it is impi-acticable 
to mclude m this review more than a sketch of 
the sort of data assembled by the authors, or pub- 
lished by Conant ct al , Hogness el al , Barron 
and others (1) Nor is it practicable to reproduce 
here the numerous diagiams vhich, with the 
exception of those illustrating new data, Inxe 
been published 

Measurements of diffusion coefficients, and 
some comparative tests bv means of the ultia- 
centiifuge confiini eailiei, scattered evidence 
that metalloporphyrms in aqueous solution form 
large micellae Some of the follow'mg data indi- 
cate that within these nucellae are dimeiic umts 
The bondings m the larger aggregates and even 
in the dimers appear to be too w'eak to be re- 
flected in those energy changes which are mvolved 
in some of the measurements of equilibiium 
states, but the bondmg of the dimeric umts is 
definitely reflected in some of the measurements 
Tins poses an mterestmg problem m meth- 
odology 

The resulting complexity has made it advisable 
to preserve, so far as practicable, objective 
mathematical methods of analyzing data The 
methods of Reed and Berkson (2) liave been used 
m most cases The limitations set by the pre- 
cision of the data have been noted in previous 
publications 

Porphynns, such as protoporphyrin IX and 
the correspondmg meso- and hematoporphyiins 
and coproporphyrm I, coordmate xvith any one 
of several metals to foim a class of substances 
which we call metallopoiphynns The iron, co- 
balt and manganese complexes are subject to 
oxidation-reduction We have deterrmned the 
electiode potentials of a considerable x^aiiety of 

‘ P ipor presented b\ W Alansfield Clark 


these systems In some mstances the more re- 
liable potentials w ere obtamed by use of a media- 
tor, that IS, a reversible oxidation-reduction 
system winch affects the electrode the more 
definitely, keeps in equilibrium with the system 
under study and is present in proportions so 
small as not seriously to affect the state of oxida- 
tion reduction of the prmcipal system Coixection 
of the data for the mteraction can be made easily 
when the proportions of the two systems and 
the characteiistics of the mediatoi system are 
knowTi For example, piexaous investigators have 
had difficulty m obtaming steady electrode po- 
tentials with the lion piotopoiphyrm system Bj 
use of indigosulfonates as mediators Shack and 
Claik obtained reliable data 

Whereas a fern porphyrm contains hydroxyl 
ion a ferro porphyrm does not This is evidenced 
by the fact that such a system at fixed degree of 
reduction show s a change of potential w ith change 
AE 

of pH defined by - — = —0 06 at 30“C The 
Apii 

cobalt and manganese poiphyrins show no such 
change 

The shift of potential w ith pH is not attribut- 
able to a great change in the ionization constants 
of the carboxyl groups of proto-, meso- or copro- 
porphynn This is a reasonable assumption 
checked by seveial facts In spite of the low solu- 
bility in neutral and acid solution fern copro- 
porphyrm I was found by Porter to give a titra- 
tion curve mdicatmg that all the carboxyl groups 
are ionized in the region of pH to be considered 
in the follownng cases Secondly, etioporphynn, 
which contains no carboxyl gioups, showed wath 
AE 

pyridine the relation = = —0 06 
ApH 

If we assume that iron has the coordmation 
numbei 6, and that foui positions are occupied 
by the four pyrryl mtiogens of the porphyrin 
ling, there remain two positions to be filled We 
consider it artistic and not experimentally proven 
that in aqueous solution w ater molecules can fill 
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these positioiis_If so, the finding of evidence foi 
coordinated OH can be explained by loss of a 
proton from one of the coordmated water mole- 
cules This should be replaced at relatively low 
pH Measurements of this lomzation constant aie 
difficult because of the low' solubility of any one 
of the metalloporphyrms, but we have spectio- 
photometric measuiements indicating that the 
half -transformation points aie at about pii 7 4 
to 7 6 

A metalloporphyrin will coordinate with anj 
one of a large number of mtrogenous bases such 
as pyridme, mcotme, pilocaipine, lustidine and 
with cyamde ions 

If compared under comparable conditions, such 
compounds show stiikmg differences in the asso- 
ciation constants Foi example, the concentiation 
of pyridme required foi half-conveision of ferri- 
mesopoiphyrin to the pyridme complex may be 
as high as 0 3 molai wheieas under comparable 
conditions pdocarpme will half-saturate the 
metalloporphyrm at 0 3 milhmolai concentration 
On comparing substituted pyiidincs Weisigei 
finds effects leflecting then ionization const mts 
and also evidence of steiic hindi nice 

In several cases the ei ideiice points to stepw ise 
additions to i i educed met illopoipliyiin Al- 
though there aie theoietical leasons foi assuming 
step-w'ise additions to oxidized metalloporphjim 
the data can be tieited mathematically is if the 
ratio of equilibiium constants approaches zeio, 
that IS, no mteimediitc foims to a suiely de 
tectable extent 

In the more usual case the coordmation with 
the leduced metallopoiphjim is the stiongei 
Hence the potenti il of the sj stem it a given pei 
cent reduction becomes moie positive as concen- 
tration of the coordiniting substance incieises 
This shift of potential is a leflection of the diffei- 
ence betw'een the fiee eneigies of issociition 

Analyses of spectiophotometiic dita on the* 
association between i feiii poiphyim (pioto-, 
meso-, 01 copro-) and eithei pyridme, mcotme or 
pilocarpine in alkaline solution indicates that two 
molecules add pei unit of metallopoipliyiin A]i- 
parently neither of these replaces OH, which 
would seem to be confirmed by the fact that the 

-AE 

relation of electrode potential to pH is = 

ApH 

0 06 In neutral solution, how ever^Jihe data sug- 
gest that with the elimination of OH fiom a fern- 
porphyrin four molecules of pyndme add to the 
duneric metalloporphyiin, spht the duner and 
form monomelic dipyiidine fern poiphyrm 


In all cases it appears that the reduced ferro 
porphyiin is also dimeric but adds pyridme, 
perhaps stepwise to form monomeric complexes 
These do not vary w'lth pH 

Consequently i eduction of the dunenc dipyn- 
dine fern porphyrin should involve two electrons 
per unit and_should be accompamed by the elimi- 
nation of OH and the splitting of a duner to a 
monomei The iv iilable evidence supports this 

As was shown by Hogness et al , the spectro- 
photometric data on the coordination of cyamde 
ion with feriipiotoporphj'nn can be accounted 
for on the assumiition th it four cyamde ions add 
to this dimeric metalloporphyrm, eliminate OH 
and spilt the dimer to form monomeric dicyamde 
fernprotoporphyrm We have extended this 
study to show' that HCN does not combme with 
a fcrriporphyrm but only cyamde ions, and that 
the issociation is a function of both the ionization 
constant of hj drocyamc acid and the lomzation 
const int of the hydroxj'l of fernprotoporphyrm 

_Anj' one of these systems when saturated with 
C\ gives an electrode potential inxariant with 
pH The ciirx'e relatmg potential to pH at fixed 
dcgiee of reduction crosses the correspondmg 
cui\c for the metalloporphj nn and mdicates 
tint when release! from the necess^j of com- 
lieting ig iinst OH in the oxidant, CN combmes 
more tightK with fern protoporphyrm than with 
feiio protopoiph} iin The rex erse is true of alka- 
Ime solutions This suggests certain analogies 
with the effect of cyanide on enzyme systems 
The in ilogx may not be good as xx ill appear m 
the following icm irks 

If to in aliquot of i _solution of an iron poi- 
phx nil theic is idded CX sufhcient to cause some 
but not 111 extensix'e form ition of a complex and 
to mother aliquot there is added pyridine or 
piloc upme sufficient to cause a little but not an 
extensive formation of a complex, in extensixe 
coloi cliiuge will tike place on niixmg these 
solutions The extent of the formation of what 
appeirs to be a new complex is a complicated 
1 unction of the concentrations of the reacting 
subst inces and of pH 

One of the more stiikiiig facts is the extiemel}' 
low concenti itions of the coordinating sub- 
stances requiied to foim the complex This rules 
out the foim ition of a mixture of those complexes 
which aie foimed on the one hand with cyanide 
alone and, on the other, with pyridme or pilo- 
caipme alone We liave accounted quantitatix'ely 
for this phenomenon by issummg the formation 
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of a monomeric, monocyamde, monopyndme 
fern protoporphjrrm 

A first approach to an account of this fact is 
found on considermg the competition between 
coordmatmg substances and hydroxyl ion for 
place m the coordination complex ^amde ion 
can compete successfully, replacmg OH, pyridme 
cannot But on lowermg pH, sq_that p 3 Tidine 
does not have to compete with OH, ive find pyn- 
dme behavmg m does cyanide Remow the 
competition of OH by means of ON and pyridme 
enters on about the same footing This descrip- 
tion IS, of course, a bit crude and is resorted to 
only to give the over-all picture 

No account of a few of the conclusions which 
have been confirmed would be fair without re- 
markmg that each fresh attack leveals some 
lutherto unsuspected complexity Foi example, 
some earlier work on the complexes formed with 
pilocarpme was repeated after a studv had been 


made of the kmetics of hydrolysis of the lactone 
The author thought he had found a stnkmg lower- 
mg of the affimty of pilocarpme for fern proto- 
porphyrm due to the opemng of the lactone rmg 
A repetition with unhydrolyzed pilocarpme under 
conditions such that hydrolysis could not have 
been of significant rapidity gave essentially the 
same association curve What is remarkable is 
that, unlike all previous expenence, the curve 
analyzed as if but one pilocarpme added The 
only difference between these cases and those 
previously studied which has been detected to 
date IS that m the latter cases the solution of 
ferric protoporphyrm m a borate buffer had 
‘seasoned’ by standmg for several days 
We already have pubhshed a note on the 
spectral changes occurrmg m a solution of 
‘heme’ (fern protoporphyrin) on standing The 
spectral changes suggest alteration of degree of ag- 
gregation accompanied by slower decomposition 


REFERENCES 

1 See references m the series ‘Metalloporphynns,’ 2 Reed, L J axd J Bebkson J Phys Chem 
J Biol Chem 135 543, 569, 597, 623, 643, 1940, 33 760, 1929 

171, 143, 1947 
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The most impoitiint pliysiologicnl functions of 
hemoglobin in the veitebi ite body me piobably 
to provide foi the tianspoit of oxygen, to pni- 
ticipate m the tianspoit of caibon dioxide ind to 
act lb i buffer m maintaining constancy of the 
pH of the internal enviionment The fiist of these 
IS due piimaiily to the piesence of four hemes m 
the molecule and then inteiaction, the third to 
the char icteiistics of the globin and the second 
laigely to the chai ictei of the heme globin bond- 
ing, which involves the existence of ceitain 
oxygen-linlced acid gionjis These gioups operate 
as a veiy simple and be uitiful iihj'sicochemical 
mechanism in accoiduice uith the pimciples of 
acid-base cquilibiu All in ill, liemoglobin cei- 
tainly lepiesents one of the most bti iking cx- 
imples, if indeed it is not the most sti iking ex- 
ample, known to biochcmistiy of the lelition of 
stiuctuie to function at a moleculu level It is 
the puipose of tins pipei to develop this point 
of view' i little fuithei 

We shall begin, bj w iv of general backgiounci, 
with i brief summary of existing knowledge with 
regard to the physical ind chemical char ictcnstics 
of the vei tebr ite hemoglobins In all of these thci e 
ire four piotohemcs in each molecule, ind the 
molecular weight is close to 07,000, coriesponding 
to an iron content of appioxniiately 0 35 per cent 
In the case of horse hemoglobin, which is jiiobablj 
the most completely characlerucd of the hemol 
globins, it may be deduced from physicochcmic i 
studies th it the molecule in solution may be 
ippioximated either by an oblate ellipsoid w itli an 
axial ratio of 3 1 oi a prolate ellipsoid of axi il 
ratio of 1 3, and contains about 30 per cent watei 
of hydration (20) As between these altciii itives, i 
clear decision is provided by the x-iay studies of 
Perutz and his associates (1) , w hose conclusions go 
much farthci They have infcried that in the di\ 
crystal the molecules of lioise fcrrihemoglobin iic 
right circulai cylindeis with convex ends, 31 V 
high and 57 A in diamctei , consisting of tw o identi- 
cal hah es and having a two-fold axis of synimeti y 
They cont vin foui equally spaced 1 lyers of poly 
peptide chains The four hemes occm in pans on 
the smfacc of the molecule, with their plines 
p irallol to one another and to the plane defined by 


the cylindci axis and the axis of symmetry On the 
basis of osmotic ind centrifugal studios it is known 
til it at high dilution or in strong urea solutions, 
the molecule splits into two equal parts (11, 14) 
As icgirds the immo acid composition, the 
most striking feature is the ilmost uniquely high 
figuic for histidine (33 lesidues per molecule, 10) 
Recent studies of b uiger and Porter‘ give infer 
illation on the nunibci of free a amino groups in 
sever il m iiiim ill in hemoglobins In the case of the 
horse there appear to be six of them, all belonging 
to valine, in the c isc of cow , sheep iiid goat there 
are foui, two belonging to valine and two to 
methionine This illustrates the fact that there are 
signihc uit differences of composition as well as of 
phjsicochcmic il jiropertics between hemoglobins 
of different siiciics 

With this preface, let us now considei the 
buffering action of hemoglobin The total number 
of titratiblc groups in hoise hemoglobin is esti- 
mitcd IS ibout 17S, but most of these aie only 
ictivc at rithei extreme leactions The groups 
which may be expected to be active in the physi- 
ological ringe aie the 33 imino groups of the 
histidine residues ind the six « anuno groups of 
valine reve tied by Porter and Sangei Owing to 
the pioximity of m imide linkage the pK of these 
lattei gioups might be lowered tow aids 7 In 
histidine itself the pK of the imino gioup it 25° 
is b, and m the histidine peptides which haae 
been studied it is somewlnt less (5 6-5 S) (2, 
p 85) Between pii b iiul S the buffeimg powei 
of hoise hemoglobin i cm mis fanly constant it 
the high a able of ippioximatelj 2 9 eqmv dents 
pci heme pei pit unit, w Inch is the v due char- 
actciistic of the middle of this lange ind is essen- 
tially the bime foi hemoglobin as foi ox 3 'hemo- 
globm (6) This iccountsfoi the lemaikablj high 
pn sbibility of the blood undei phj'siological 
conditions That the icid gioups involved are m 
f ict piimaiily imiiio gioups of histidine accords 
well with the effect of tempeiatuie on the titri- 
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tion curve, from which an apparent heat of dis- 
sociation of approximatelj" 6200 calones, involv- 
ing about 31 groups actne between pn 5 5 and 
S 5, may be deduced (17) This is a value char- 
acteristic of the imidazole group of histidine 
These considerations offer the fii-st instance of 
the important phj^iological role played by this 
ammo acid, namely its action is a buffer 
We turn now to the question of ovygen trans- 
port The bulk of the evidence, mcludmg that 
from \-ray studies, heats of ovj'genation and 
Bohr effect, is in favor of the view that the four 
hemes aie all alike m then re ictivity with ovygen, 
and that eaeh is linked with an essentiallj^ identi- 
cal configuration m the globin They are not, 
however, independent of one another, but are 
subject to stabihzmg interactions such that the 
introduction of one ovygen molecule mto the 
protem facihtates the introduction of a second as 
by a kmd of decoymg mechamsm This follows 
unequivocably from the value of n=25 — 30in 
the approvunate Hill equation A particularly 
sunple and mgemous model of how that might 
occur has been given by Paidmg and is very m- 
structive (8) It is now clear, however, that it 
cannot be regarded as meetmg the most exact 
evperunental facts Instead, it seems highly 
probable, on the basis of a more recent analysis 
(21) involving experiments on the ovygen equihb- 
rium of hemoglobm spht in strong urea solutions 
as well as experiments on oxidation-reduction 
V oltages of both native and split hemoglobm, that 
the four hemes occur in two identical pans with 
strong interactions between members of the same 
pair and weaker mteractions between members 
of different pairs The resultmg effects on the 
steepness and sigmoid character of the oxygen 
equihbrium curve, which aie of obvious physio 
logical significance, are a particularly good ex- 
ample of the relation of structure and function 
m this remarkable molecule As regards the 
origm of the stabihzmg energy between the 
hemes, it may be inferred from the effect of 
sphttmg the molecule, which causes an mcrease 
in oxygen affimty, that m the case of hemes be- 
longing to different pairs it involves primarily 
the imoxygenated forms Without dwelhng 
further on these matters, however, let us turn 
now to those aspects of the oxygen equihbrium 
which relate directly to the role of the oxygen- 
linked acid groups, groups which, as we shall see, 
are probably to be identified rvith histidme 


A knowledge of the oxygen Bohr effect, by 
which IS to be understood the effect of pH on the 
oxygen equilibrium of hemoglobm, goes back 
nearly half a century Actually, what Bohr and 
his colleagues discovered in 1904 was not the 
effect of pH but the more lestricted effect of 
carbon dioxide on oxygenation of the blood Ten 
years later, m 1914, Christiansen, Douglas and 
Haldane discovered the converse effect, the 
effect of oxygenation on the CO equilibnum of 
the blood The two effects are, of course, aspects 
of a smgle effect, and either one follows thermo- 
dynamically from the other in accordance wnth 
the general relation 

d In <ij'\ /9 In a«\ 

Snii Jmi V /'"2 

where the o’s denote activities, the vi’s total 
masses and the subscripts refer to two different 
components m the system Later on it came to be 
realized that the two effects, referred to as the 
Bohr and the Haldane effects, were not specific 
to CO- but were due to the acid properties of 
carbomc acid, and it was L J Henderson who, 
m 1920, gave the essentially correct interpreta- 
tion of it in terms of the presence of a heme-linked 
or, as we may say speakmg in terms of function, 
oxygen-linked acid group in the molecule (7) 
It IS now known that there are m reahty two such 
groups associated with each heme, one of which 
IS rendered stronger, the other weaker, as a 
result of oxygenation of the heme and that these 
are the same for each of the four hemes (6) At 
25‘’C and an lomc strength of 0 16, the pa values 
of these groups, which we shall refer to as 1 and 
2, in horse hemoglobin are estimated as follows 
(19) 

Uemostobin OxyhemDglohtn 

Group 1 7 93 6 68 

Group 2 5 25 5 75 

At ZTC all figures are approximately 0 19 umt 
less It IS group 1 which is accountable for the 
oxygen Bohr effect m the physiological range, 
1 e , the one origmally discovered Sumlar effects, 
mvolvmg other functions, such as oxidation- 
reduction, and other acid properties have smee 
been revealed 

It is clearlj’’ of gieat inteiest to identify these 
two groups Owing to the range in which they are 
active and the considerations presented earlier in 
regard to the buffermg power of hemoglobin it is 
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natuial to identify them as imino gioups of 
histidine, and on the basis of stiuctuial consideia- 
tions there is reason to do so, following the 
onginal suggestion of Conant (3), though it is, 
of course, possible that one oi the othei of them 
might be one of the fiee a vmino gioups of valine 
This suggestion, it least as legaids group 1, ind 
piobably also as legards group 2, is stiongly sup- 
poited by theimodynamic leasoning involving 
the heat of oxygenation of hemoglobin in i elation 
to pH (18) Since, in the legion of the Bohi effects, 
oxygenation is issociited with the binding oi 
dissociation of piotons, the heat of oxygenation 
must vaiy with pH in iccoidance with the cli u- 
ictenstic heat of dissociation of tlie oxygen- 
linked acid gioups The x'llue of this licit miy, 
theiefoie, be obt lined fiom d it i on the effect of 
tempeiatuie on the diffeiciiti d titiation of hemo- 
globin and oxyhemoglobin, though unfoitu- 
nately it involves second-oidei effects in the 
obseiv itions When this is done tlie inswei comes 
out as boOO ciloiies foi both gioujis, though the 
eiioi in the cise of group i, foi which the Bohi 
effect IS 1 educed uid which is ictive lu i i inge 
wheie the inoteiii is less stible, is gicitci thin 
in the c ISC of gioup 1 

Befoie (oiisidciiiig the piofouiid physiological 
impoituice of these oxygen-linked gioujis, pie- 
sum ibly histidine, it is w orth w hilc to p lusc to 
discuss ceitiin stuutuial considei itions These 
aie due maiiilj' to Coiyell uid Piuhng ind hid 
then origin in magneto chemic il studies on 
hemoglobin, fiec heme and ceitain of then de- 
iivitives In 193G Pauling and Coiyell innounccd 
the discovery that hemoglobin w is p ii imagnetic, 
but that when conveited to oxyhemoglobin it 
became diamagnetic ind that the change involved 
not only the jnotein but the oxygen molecule is 
well, which itself became dnmagnetic is a lesult 
of the leaction (9, 10) In the c ise of hemoglobin 
it can be shown that the obseived susceptibility 
corresponds to the piesence of foui unpaired elec- 
tions in each feiioheme, due to the unalteied 
electronic configuiation of the feiious ion (15) 
This can only mean that in hemoglobin the bond- 
ing of the lion to the foui nitiogen atoms of the 
poiphyiin ling, as well is to the globin, is com- 
pletely ionic On combination with oxygen theie 
IS i complete change of stiuctuie and all these 
bonds become (ovalont, like the bond foimed 
with oxygen As regiids the covalent bonds wuth 
the foui nitrogen atoms of the poipliyim mag. 


these may be mteipieted as involving a set of 
lesoniting stiuctuics such as 
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The bond with oxygen miy be legaided is a 
liybiid between 


+ T 

Fe- 0 0 Fe 0 0 


It should be noted that in all these formulae the 
piesence of the bivalent bonds with iron, involv- 
ing election pans drawn from additional third 
oibitals, leduces the formal negative charge ini- 
paited to the non 

In discussuig the non globin bond, Coi'y ell and 
Pauling (4) issunie th it there is true bond forma- 
tion only' with the oxygen-linked acid, group 1 
This they identify as in imidazole group of histi- 
dine In oxyhemoglobin the bond is supposed to 
involve the following three resonating stractuies 
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of which C plays pi ob ibly i minor lole The acid 
piopeities of the gioup ire due wholly to form B, 
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which may be expected to occui i\ith about the 
same frequency as A On this basis, by analogy 
with the pyridrmum and fiee imidazohum ions, 
Coryell and Pauhng estimate a pK for group 1 in 
oxyhemoglobm of about 7 In hemoglobm, with 
lomc bondmg, form B will be considerably le- 
pressed, and group 1 should theiefore be weak- 
ened, as it is known to be It should be reahzed 
that m this heme bonded imidazole fiom which a 
proton has been displaced m bond foiniation, it 
IS the second hydrogen to w'hich the acid proper- 
ties are due 

As regards the oxygen-lmked group 2, it is clear 
that this cannot be bonded with the iron in oxy- 
hemoglobm, owmg to the presence of oxygen It 
follows, therefore, fiom the diffeiential titration 
data, that it cannot be bonded w ith it in hemo- 
globin either, for bondmg leads to displacement 
of a pioton Coryell and Pauhng likewise identify 
tlus group as an imidazol gioup and suppose that 
it is simply electrostatically coordmated with the 
heme iron (4) In hemoglobm it is thereby 
strengthened beyond its condition m free histi- 
dme (observed pK 5 25 as compared with pn 6 
m free histidme) In oxyhemoglobm, due to the 
shielding influence of the oxygen molecule, it 
reverts towards its condition m histidine (ob- 
served pK 5 75) 

The sigmficance of the oxygen linked group 1 
m the exchange of carbon dioxide is most obvious 
when we consider the case of an mdividual under 
conditions where the respiratory quotient is 0 7 
Under these conditions there is characteristi- 
cally no significant change of pH of cells when 
venous blood is converted to arterial blood At 
physiological reaction (say pH 7 3) we need only 
consider group 1 At this pH and 37°C the differ- 
ence m dissociation of this group as between 
hemoglobm and oxyhemoglobm amounts to al- 
most exactly 0 6 equivalents (per heme) For 
every mole of oxygen taken up by the blood there 
must therefore be a loss of 0 6 mole CO- m the 
form of bicarbonate In addition to this, to keep 
the pH of the cells constant, there must also be a 
loss of approximately 0 07 mole CO- m the form 
of carbomc acid, (taking the dissociation constant 
of caibonic acid m blood at 37°C as 5 9 X lO”') 
The sum of these w'ould account for very nearly 
the complete exchange of carbon dioxide accom- 
plished On the other hand, when the respiratory 
quotient approaches umty, both cells and plasma 
are found to be more alkaline m aitenal than m 


venous blood (cells about 0 02 umt, plasma about 
0 04 umt) This leads to an additional displace- 
ment of bicarbonate ion and carbonic acid, chiefly 
as a lesult of buffeimg due to histidme residues 
m the hemoglobm, which may be calculated is 
0 20 to 0 25 mole Residual amounts of CO. ex- 
change may be asciibed to carbamate The whole: 
process represents a complicated interplay of 
functions m which, if om identifications are cor- 
rect, a pi unary role is played by histidme and for 
which a detailed mechamsm would be piovided 
by the stiuctural pictme of Coryell and Paulmg 

In conclusion we turn to the question of carba- 
mate formation m the blood, w'hich is closely 
related to the problem of COj tiansport and 
bears upon the structmal mteipretations w'hich 
we have just been considering Oui knowledge of 
tlus mattei comes mainly from the expenments 
of Ferguson (5) and of Stadie and O’Biien (13) 
Ferguson woiked with unbuffeied solutions of 
human hemoglobm reseniblmg whole blood, 
Stadie and O’Bnen with smiilai solutions of horse 
hemoglobm In the face of severe expenmental 
difficulties both investigators showed that as 
pCO- was added theie was first an increase and 
then a slow declme m cai hamate formed, and 
that when the hemoglobin solutions were oxj’-- 
genated, carbamate foimation diopped, m some 
of Ferguson’s expenments to one third or less of 
its pievious value Undei the conditions of the 
expenments, the lughest values of total carba- 
mate were always much less than 1 equivalent 
pel heme (In only one observation was it as 
great as one third) On the basis of his results, 
Ferguson estimated that as much as 30 per cent 
of the carbon dioxide tiansport might be due to 
carbamate 

Roughton has given an mteiestmg qualitative 
mterpretation of Feiguson’s expenments (l2) 
In order to understand this it is necessary to re- 
call certam general facts relating to carbamates 
Carbamate formation takes place between the 
uncharged ammo group and dissolved COi (not 
H COs, HCOj— , or C03=), and results m loss 
of a proton, carbamic acids being fairly strong 
acids (pn 6 or less) 

R NH- -f CO- = R NH COO" -f H+ 

There is no formation of zwitter ions, the NH 
group bemg an extremely weak base due to 
resonance phenomena Tlie leaction is Imnted to 
aliphatic amines and does not occur with the 
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imidazole gioup of histiduie Having legaid to 
these cousideiations, Houghton arrived at the 
following picture The carbamate observed by 
Feiguson resulted from the combination of CO» 
mth fiee ammo groups whose pK was in the 
neighboihood of 7 (Presumably these would 
have to be free a ammo gioups to have such a 
low pK) The reason why increasing pCOj did 
not increase the amount of carbamate w'as be- 
cause of the effect of increased acidity on the 
dissociation of these groups The effect of o\y- 
genation m decreasing carbamate formation was 
due to the fact that the unino gioups were 
oxygen Indeed — in fact he identified them with 
what w'e have designated as group 1 and sup- 
posed to be histidine That oxygenation affects 
the reaction of this group with CO 2 was cxplamed 
by steiic hindrance 

This view IS clearly of gie it interest in connec- 
tion with the present discussion In the first place 
it would provide i significant additional mech- 
amsm for the transport of carbon dioxide, depend- 
ing meielj' on the introduction of oxygen into 
the hemoglobm molecule quite apart from 
changes m pH and pCO- In the second place, 
and this apparently has not been noticed pre- 
viously, it would imply thermodynamically the 
existence of a significant new' mechanism foi the 
exchange of oxygen, for it follows necessarily that 
if oxygen affects carbamate formation there must 
be a reciprocal effect of carbamate on oxygena- 
tion Thus, even at constant pH ind pO-, the 
formation of carbamate would lead to a loss of 
oxygen by hemoglobm It is, however, incon- 
sistent with our identification of group 1 as an 
imidazole group of histidine and would necessi- 
tate the abandonment of the structural picture 
of Coryell and Paulmg which seems to fit the 
facts so well Nor is it so easy to devise an elec- 
tronic interpretation of the Bohr effect involving 
gioup 1 on the assumption that this is an amino 
group 

It IS of interest to calculate the niagmtude of 
the effect of oxygen on the carbamate equilibrium 
according to Houghton’s hjqiothesis Foi this 
equilibrium, in accordance with the considera- 
tions presented above, w'e may write 

^ K1K2P 

" KiKop + KiH + 

in which Z IS the fractional saturation of the 
ammo group w'lth CO-, Ki its acid dissociation 
constant and K- the equilibrium constant for its 


reaction to form carbamate Smee Houghton 
postulates tliat only one ammo group per heme 
IS involved, Z maj' be obtained at once by divid- 
ing the measured c u hamate b}' the oxygen capac- 
ity of the solution From the data given bj 
Feiguson, including liis estmiated pn values 
(unfortunately he made no direct pH raeasure- 
nieiits) we calculate m this way K: to be between 
7 ind S times gieatei foi hemoglobin than foi 
oxyliemoglobm This is a minimum figure, if we 
had issumcd other gioups, not oxygen linked, 
to have been involved as well, it would hax'e been 
laigei The result is significant for it requires as 
a lecipiocal effect that the oxygen afiimty of 
hemoglobm must be between 7 and 8 times that 
of hemoglobin-cai hamate It suggests a very 
simple test of the hypothesis which has not yet 
been tried but which would axoid the severe ex- 
perimental difficulties im olved in direct measuie- 
inents of carbamate Tins would be to studj the 
effect of pCO; on the amount of oxygen combined 
with hemoglobm at constant pH and pO: Actu- 
1II3, if the measurements were made at pH ^ 

9 5, w hei e the Bohi effect disappears, it would 
be unnecessaiy to maintain stiictly constant pn, 
and saturation with CO 2 should lead to a seven- 
fold decrease in oxygen affinity * At low ei pn 
values it would be necessary to use stronglj- 
buffered solutions Bj asciibmg to the annno 
gioup the pK values given above for group 1, we 
obtain by simple mass law considerations for 
pH 7 3 and for a constant value of pO. such that 
the solution is SO jiei cent saturated wath oxygen 

m the absence of CO:, the latio — “2/3 

This value is relativelj' constant over a wade range 
of values of HbO. and HbCO: Experiments of 
this kmd should be relatively easy and decisive 

As a final point m this discussion we offer 
tentativelj' the follow'mg explanation of the ex- 
periments of Feiguson and of Stadie and O’Brien 
as an alternative to that given by Houghton and 
one w'hich w'ould avoid the difficulties of his 
hypothesis “Wliether 01 not it is acceptable wall 
depend on an appraisal of the errors of the obser- 
vations Instead of thinking 111 terms of a single 
heme-linked free a ammo group, let us assume 
that carbamate formation involves mainly e 
ammo gioups, whose pKi lalues are quite alka- 

2 The fact that at such an alkaline reaction ad- 
ditional ammo gioups, say annno groups of ly- 
sine, would also take up CO would make no dif- 
ference 
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line, say considerably greater than S These will 
not of course be oxjgen linked Then for pH <JC 

pKi, equation 1 goes ovei into — ^-= = 

1 - Z H 

or, smee in accordance mth our hypothesis that 

many gioups aie imolved Z ? 

_ 

Iccordingly Z is veiy sensitive to pH and the 
effect of oxygenation in dunimslung carbamate 
formation is to be isciibed simply to the increase 
of acidity accompanying o\-ygenation in the un- 
buffered hemoglobm solutions Under the condi- 
tions of the expermients tins may be estimated 
to be of the order of 0 1 Asa test of this hypothe- 
sis ne have calculated values of KJC from the 
dati of Stadie and O’Biien, usmg their measured 
pH values, mth the follomug results 

IlcTJWQlobin 

pCOj{mm) 0 7 2 3 10 2 47 4 139 271 

Ivili X lO” (0 23) (0 19) 0 63 1 33 1 01 0 94 0 09 

Oiyhcinoglohin 

pCOj 3 G 10 0 2o 53 90 177 312 

KiKi X 101 0 66 0 57 0 59 0 77 0 97 0 SO 0 50 av 0 69 

In taking the averages, the two bracketed -values 
foi hemoglobm were omitted because of high pn 
values, namely 8 52 and 8 15 A similai direct 
calculation is not possible m the case of Fer- 
guson s data owmg to lack of measured pH 
values By makmg use of calculated pn values,’ 
however, we arrive at the following lesults for 
lus most complete expenment 
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givmg relative values of caibamate m relation 
to p CO 2 on the basis of the same calculations 
These curves may then be supei posed to best 
advantage on the experunental points This has 
been done foi the two experiments just consid- 
ered and the results aie showm m figure 1 This 
figure also includes values of caibmiite calcu- 
lated from the measured pn values for Stadie 
and O’Bnen's expeiunent It will be seen that 
there is fan agreement betw'een obsen'^ed and 
calculated lesults, though the cilculations cei- 
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It IS also possible, wathout assuming an abso- 
lute value of KiK<., to construct theoretic il curves 

’In makmg the calculations we issume the 
pit of one point, take the buffer vvlue of reduced 
hemoglobin is 2 9 equivalents per pn unit per 
licnie, employ pK values of group / given above 
neglect the very slight effect of gioup 2 m the pn 
rmgc in question, take the solubility of CO in 
the hemoglobin solutions is 2 9 X 10“-' mole-i 

b n^rT ‘ St idle ind O’Brien) and 

(on the basis of the ionic strength of the solu- 
tion) assume the first dissoci ition constant of car- 
bonic icid to be o 9 X lO"’ 


20 40 60 80 100 

Rg 1 Calculated and obsluved vvlues of 
carbaniino hemoglobin Ordinates give Z !s Lr- 

Sco’“(^ HW S give 

n ^ ® observed quanti- 

ses Curves are calculated as described in text 
Open points are calculated from directly measured 
PH values Triangles are for deoxygenaTed solu 
tions, circles for oxygenated solutions Mam figure 

X 35 T Tnf experiment (23 

X 35) Insert is for results of Stadie and O’Brien 
With logarithmic abscissae 

tamly lead to somewhat smalJei diflferences be- 
tween oxygenated and deoxygenated solutions 

nnf °‘^servations Whether or 

not the ^crepancy is significant is not certam 
nnd fur ther expenments aie certaiply m order’ 

pris «« ty 

hemoglobin K.K, = 1 11 v l^A” h’ i f l 
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Whichever interpretation proves coirect, how- 
ever, it is clear that carbamate foimation, with its 
possible implications regardmg oxygen combina- 
tion, repiesents another aspect of the picture w'e 


have sought to develop of hemoglobm as a highly 
perfected molecular mechanism designed to meet 
the physiological needs of the vertebrate 
body 
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JilOLECUL^m OXYGEN AS A LIGAND IN METAL POEPHYRINS AND 
' OTHER METAL-COMPLEX COMPOUNDS 

L MICHAELIS 

hrom Ihc Laboialorics of The Rockefeller Listitule for Medical Research, New York Cily 


The iron porphyrin compounds occuirmg m the 
organism have various functions, all related to 
oxidation Warburg’s respnatory enzyme acti- 
vates oxygen, the cidochromes transfei electrons, 
peroxidases activate hydrogen pei oxide, catalase 
detroys it, hemoglobin cairies moleculai oxygen 
Of all these functions, the most marvellous one, 
the one least mutable m model experiments, seems 
to be the ability of hemoglobm to cany oxj'gen, 
reversibly absorbmg or releasmg it, m response to 
mmol variations m oxygen pressure There is no 
satisfactory answer as to how this function of 
hemoglobm can be accounted for by its structure 
The task of this paper is to discuss a number of 
facts, theories and hypotheses, some old and al- 
most forgotten, others more recent, which may 
throw some light on this problem and may stim- 
ulate fmther attempts m solvmg this riddle Smce 
the whole topic is concerned witli coordmative 
metal complex compounds, a few remarks about 
some general aspects of metal complex compounds 
mil serve as an mtroduction 

It has been recognized for a long tune that 
metal complex compounds may be classified m 
too groups according to the nature of the bond by 
which the ligands are bound to the central metal 
atom Those two kinds were distinguished in the 
older German chemical literature as ‘Anlagerungs 
complexe’ (complexes bj juxtaposition) and 
‘Durchdnngungscomplexe’ (complexes by pene- 
tration) This distinction can be expressed in 
modern terms as follows In one tjpe of complex 
the ligands are held bi electrostatic forces exerted 
bj i positively charged metal ion upon ligands 
which arc either negative ions with a free charge 
or dipoles, cither permanent or induced For 
uist nice, among the ligands frequently encoun- 
tered, water is a distinct permvnent dipole, am- 
inomi is a weaker permanent dipole but it is 
cisici to polarize Such bonds, in Pauling’s (1) 
nomenclature, are called ionic bonds Thev arc 
also called eloctrovalent, or hetcropolar bonds 
\ii example of in ionic complex is the ferric 
hcxalluondo ion, Fe'”Fs”, where six fluorine ions 
ire coordinated around one tnplj positively - 
charged feme ion Electrostatic forces impose no 


definite restriction on the number or spacial con- 
figuration of the ligands, but spacial restrictions 
limit this number to six which will form the corners 
of an octahedron The electronic configuration of 
the atoms within this complex is not essentially 
disturbed feme ion, both in the state of the free 
(or hydrated) ferric ion, ind of this conijilex ion, 
has five unpaired electrons in its iiicompleted 
shell (the 3d sub shell) This conclusion is 
derived from the fact that the magnetic suscepti- 
bility IS the one theoretically expected for the 
presence of five unpaired electrons in either case 
The other type of complex compound is character- 
ized by an essential change of the electronic con- 
figuration In the ferrocyamdc ion Fe”(CN)6'“ 
there are no unpaired electrons at all, this complex 
ion IS diamagnetic, altliough ferrous ion in the free 
state IS strongly paramagnetic due to four un- 
paired electrons in the 3d sub shell Such com- 
pounds may be formed with such ligands which 
possess electrons not used for chemical bonding 
The electrons of the ligands are used for the 
completion of the uncompleted electron shell of 
the metal ion so as to approach the structure of a 
noble gas (krypton in this case) The six ligands 
occupy the corners of a regular octahedron not 
only for sp icial reasons but because the covalent 
bonds have the greatest stability m such a con 
figuration, as Pauling has shown by quantum 
mecbamcal calculations In his nomenclature all 
such bonds are called covalent bonds, or they may 
be called also homopolar bonds In the ferricy vnide 
ion Fe"'(CN)is“ there is an odd number of elec 
trons Here the approach to a noble gas structure 
IS less complete because one electron must be loft 
unpaired whereby the par imagiietism of the ferric 
ion IS considerably weakened indeed but not 
entirely abolished 

In complexes of iron it is eisy to infer from 
magnetic measurements whether a complex 
belongs to the one or the otlior type This is not 
necessirily so for all metals So, any cupric com- 
pound will always show a magnetic susceptibility 
corresponding to ouc unp iircd electron no matter 
what type of bond is established 

Some ligands ire more inclined to form ionic 
bonds, others, covalent bonds The strongly 
‘electronegative’ fluorine ion ilways forms ionic 
bonds, cy'amde ion always forms covalent bonds 
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Water is usually coordinated by ion dipole bonds, 
but in some cobaltic complexes by a covalent 
bond Ammonia is usually bound by electrostatic 
bonds in cobaltous complexes, but by covalent 
bonds 111 cobaltic complexes In hemoglobin the 
bonds of the iron i\ itli the N-atoms of the porphj 
iin ring xre ionic, leaving undisturbed the pan- 
magnetism of the central ferrous ion i\ ith its four 
unpaired electrons, whereas in oxyhemoglobin all 
bonds arc covalent, destroying all paiamagnelism, 
as Pauling and Coryell (2) have shown 

In geneial, the two types of bond are but ex- 
treme cases There aie many tiansitions which 
may be imagmed to aiise fiom lesonance, each of 
the extreme configuiations contnbuting a certain 
sliare to the actual, inteimediite shite However, 
as regal ds the complex compounds of uon, cobalt 
and some othei metals, we iie faced with a pecul- 
lai situation which will now' be discussed Let us 
considei ioi mstanee the case of hemoglobui How 
can it be explained that hemoglobm Lis a nug- 
netic susceptibihty as high as is to be accounted 
foi by puiely ionic bonds, withfoui unpaiied elec- 
tions m the non atom in its fei lous state, w heieas 
oxyhemoglobm, w'hich is ilso in the feiious st ite, 
lias no unpaiied elections at all, is dunugnctic, 
and shows only covalent bonds with no mteimedi- 
ate 01 lesonatmg condition occiuiuig? The ex- 
planation IS this In a complex uon compound the 
ionic foim of the compleS. has a diffeient iiumbei 
of unpaired electrons than has the covalent foini 
Accoidmg to the lules of quantum mechanics, 
lesonance between states possessing a diffeient 
numbei of impaued electrons cannot tike place 
On lesortmg to this lule, one may assume that a 
lesonance between the tw'o states does not occur 
in an non complex compound The molecule has 
to stay m one of the tw o possible states, whichevei 
IS the moie stable one, even if the difference m 
stability be small It iS quite possible that even m 
such cases intei mediate bonds do exist, as Paul- 
mg has pomted out So, the ionic complex may be 
m lesonance with a covalent one, not of the oidi- 
nary tyjie but one foimed by ‘promoted’ energy 
levels of some elections m such a way that the 
number of unpaired electrons is not affected Such 
covalent bonds, if they exist, wall be w'eakei than 
legulai ones, fuithermoie, they would peimit of 
resonance For this reason Pauhng prefers to 
speak of an ‘essentially’ ionic, oi covalent, bond 
m such cases It will cause no misundeistandmg 
if this fine distmction is disregarded in what fol- 
low's The essence of this consideration is that if 
theie IS a choice betw'een two magnetic states, the 


state wall be eithei the one, or the other, accoidmg 
to conditions, but nevei an intermediate state If 
we accept this aigument it will be easier to under- 
stand w'liy sucli a slight perturbation as the attach- 
ment of in oxygen molecule in hemoglobm is able 
to thiow the magnetic character of the complex 
entiiely fiom one extieme to the other 
It IS an essential gap in the present theory 
of coordination compounds that it is, in general, 
not possible to pi edict whether a hgand will foim 
111 ionic 01 a covalent bond Of course, if a ligand 
IS neithei in ion nor a distinct chpole, it can form 
only a cov dent bond This is true, e g , foi molec- 
ulai oxjgeii If we iccept tins definition we see 
that it is not alw ijs tiue that a covalent bond is 
iiccess.iiily a strong or ‘robust’ bond 
The bond with moleculu oxygen can be estab- 
lished in two different ways for both of which 
examples may be cited The molecule Oj contams 
111 even niimbei of electrons However, the ground 
state of 0 ; contains two unpaired electrons, which 
makes Oj par iin ignetic Oxygen can be attached 
as a hgand eitliei m such a way that aftei pan mg 
of those two elections, i pan of elections is used 
111 filling up the incomplete electron shell of the 
ceuti-il metal atom, thus formmg a 'dative bond’, 
(ns in oxyhemoglobin and m one tjqie of the cobalt 
compounds to be chscussed presently) , or, m a bi- 
iiuclear complex wath an 0 ; bridge, each one of the 
unpaiied elections of Os may form a pan with 
one of the unp ined elections of the cential metal 
atom (as in another type of cobalt complex) In 
any' c ise, oxygen, although it is itself, m the free 
state, paramagnetic, wall, as a ligand, always ch- 
ramish and usually even annihilate the paramag- 
netism of the complex compound 
rkmong othei gases, CO and NO can function as 
ligands In some cases, each of the three gases can 
be bound, as m hemoglobm In other cases, 0 «, 
but not CO, can be bound CO may sometunes 
occupy many oi all coordmation places as in the 
metal carbonyls Oxygen seems to be capable of 
coordination only in such cases w'here other li- 
gands have been aheady bound It is not imusual 
in cooidmative compounds that the affinitj' of a 
hgand is strengthened if there are other ligands of 
a different land aheady attached 

Cooidmation compounds contammg molecular 
oxygen aie stable compounds only in a few' rare 
cases Usually they lie mchned to a more oi less 
rapid intramolecular leaiiangement wheieby oxj'- 
gen IS reduced and somethmg else, usually the 
central metal atom, is oxidized One may speak 
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of an intramolecular iedo\ system This intra- 
molecular reaction is m many cases so rapid that 
the eMstence of the origmal, oxygenated complex 
escapes direct observation and only the result of 
the mteraction can be noticed In some cases the 
mtramolecular learrangement stops with the oxi- 
dation of the metal atom Foi mstance, the co- 
baltous bicysteme complex ( 3 ) is oxidized by oxy- 
gen to a cobaltic complex of cysteme and not 
readily any further The reason is that m a cobalt 
complex compound, once the cobaltic state has 
been established it is veiy difficult to reduce it 
back to the cobaltous state In othei cases, a 
cham leaction is started and the metal atom may 
be said to activate molecular oxygen as an oxidiz- 
mg agent For mstance, m the ferrous bi cysteme 
complex the oxidation goes farther, cysteine hemg 
oxidized by molecular oxygen to cysteme with very 
httle non as a catalyst Primarily, just as m the 
case of the cobalt cysteme complex, ferrous cys- 
teme IS oxidized by oxygen to ferric C3fsteme, then 
an intramolecular oxidation-reduction piocess 
leads to ferrous iron and cysteme, the ferrous iron 
combmes with more cysteme, and a cham reaction 
IS stai ted Hon ever, the very primary step m this 
process is the mcorporation of an oxygen molecule 
mto the ferrous cysteme complex, although this 
oxygenated complex is so labile that it cannot be 
prepared as such As to the structure of this hy- 
pothetical labile oxygenated ferrous bi-cysteme 
complex, it may contain one molecule of oxygen 
pei one atom of non, oi, perhaps m analogy to 
some compounds to be discussed pieaently, one 
oxygen molecule may foim a bridge between two 
molecules of the ferious complex, and a bmuclear 
complex may be foimed The hypothesis that pri- 
marily an oxygenated ferrous complex is formed 
IS coiioborated by the fact that also carbon mon- 
oxide can be bound as a hgand, and this caibon 
monoxide ferrous cysteme complex can be pre- 
pared m pure, crystallme form 
Reversible oxygenation, without any mtramo- 
lecuhi ureversible rearrangement occurrmg, is 
encountered among the iron compounds only m 
hemoglobm Cases more or less compaiable are 
known only m cobalt compounds The discovery 
of such cobalt compounds has aroused the hope of 
finding out under what conchtions a reversible 
oxjgenation cm take pi ice Uliat is known now 
in this field w ill now be brieflj discussed 
The first case of this kind has been known for 
more than fiftj j e-irs, but Ins been almost for- 
gotten , or it least ne\ or been discussed as a model 


for oxygenation It is concerned with the hexam- 
mine cobaltous lon, Co^^(NH 3)6++ It reacts with 
molecular oxygen However, the effect of oxygen 
is not, or at least not pizmaiily, the oxidation to 
the correspondmg cobaltic compound, which is 
the luteo cobalt ion, but rathei is the first product 
of mteraction readily obtamable m pme crystal- 
lme form, of mtensely brown color, a compound 
formerly called ‘oxycobaltiac’ The reaction was 
ex-plamed by Werner ( 4 ) as follow's 

2lCo”(NH3l6]X2 -f O 2 

[(NHakCo O2 Co(NH3)5lX4 + 2NH3 

where X is an univalent anion Smee m the dis- 
solved state the hexammme cobaltous complex, 
even in the presence of excessive ammonia, is al- 
ways m equilibrium, at least with the pentam- 
mme, one may just as well modify Weiner’s for- 
mula as follows 

2lCo”tNH3)5H20)X2 -k O 2 ;=i 

[(NHalsCo O2 Co(NH 3 ) 6 ]X 4 + 2H2O 

Werner and Mylius ( 5 ) stiongly suggest the re- 
versibihty of this leaction although they did not 
succeed m provmg it experimentally foi this par- 
ticular case This compound, easy to prepare and 
quite stable m the crystallme state, is leadily de- 
composed by watei 01 acids, with sudden release 
of all of its oxygen as gas Tins fact seems m favor 
of assummg what we may call a cobaltous com- 
pound m the oxygenated state, although this 
evidence is not qmte convmcmg because cobaltic 
ion, Co'*"'’'^, as piesent m cobaltic sulfate, also 
decomposes water with the development of oxy- 
gen, the normal potential of the couple, cobaltous 
ion -f cobaltic ion, lymg m the oxygen over- 
voltage range Howevei, as will be published 
separately, it is easy to arrange the experimental 
conditions m such a manner that the ‘oxycobal 
tiac’ can be reversibly oxygenated and de oxy- 
genated accordmg to the oxygen pressure, just 
as with hemoglobm In the dissolved state the 
effect of oxygen does not stop at this stage, rather 
IS there very gradually established a true oxida- 
tion of the cobalt A mixture of pentaminme aquo 
cobaltic salts (roseo cobalt salts) and some hexam- 
nune colpltic salts (luteo cobalt salts) is even- 
tually established So, the oxycobaltiac may be 
considered as a precursor, although a relatnelj 
stable one, to a true oxidation product jlnj how , 
molecular oxjgen does not directly oxidize the 
cobaltous state to the cobaltic fay simply with- 
drawing one electron Such a reaction can be 
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accomplished by othei oxidizmg agents In this 
particular case a potentiometiic oxidative titra- 
tion of the cobaltous compound with feiiicyanide 
does not lend itself to re^idily inteipietable results 
for reasons which have been fully explamed by 
J Bjenum (6) Howevei , on usmg the much moie 
chelated, strongly coordinated ethylene diimine 
complex instead of the ammonii complex, Bjei- 
lum has shoivn that the potentiometric titiation 
of the cobaltous complex i\ith potassium feiii- 
cyanide yields a titiation cuive which pieciselj'’ 
in every respect is cliai icteristic of i leaeisiblc, 
univalent, tiue oxidition Thus we can tlis- 
tinguish, ]ust as m the case of hemoglobui, oxy- 
genation as in effect of oxygen, and i ti ue oxid v- 
tion as an effect of potassium fei i icyanide 
Anothei gioup of oxygenated cobdtous com- 
plexes was extensively studied by C dviii <uid his 
associates (7, 8) Aftei Tsumiki (9) had dis- 
covered tliat a cei taui chcl ited cob iltous complex 
can reversibly absoib oi lelease oxygen in the 
same mannei as can hemoglobin, Calvin jireparcd 
a large numbei of cob iltous complexes with the 



same piopeity They ue all chelated complexes 
m which one oi two cooidmation places ue un- 
occupied He distmguishes two types, of whicii 
the simplest lepresentatives are showai in foi- 
mulas 1 and 2 All iings established by chelation 
are 5- or 6-membeied iings They aie piepaied 
from a) a cobaltous salt, b) salicylic aldehyde oi 
1 elated compounds, c) ethylene diamine oi (m 
type 2) a i elated compound These compounds 
absoib molecular oxygen with the development 
of an mtense brown coloi, in a leveisible way 
The oxj'gen can be pumped out oi leleased by 
heating, oi by acidification The amount of 
oxygen absoibed depends on piessuie and tem- 
perature, an equilibiium bemg attamed is in 
hemoglobm The absorption of oxygen takes place 
m a smtable oiganic solvent, or even m the solid 
crystallme state The leveisibility is not always 
quite complete After seveial cycles of absoiption 
and desoiption, usually a deteiioration takes 
place, which is at least in part some mtiamolecu- 
lai oxidation, which how'ever does not seem to be 
simply the oxidation of the cobaltous state to the 
cobaltic In the 3-fluoio deiivative of the complex 


of type I, no deteiioiation takes place even after 
many cycles, and this compound as a solid can 
be used foi storage of oxygen by absoibing it 
from the an it room temperature and releasing 
it ut higher tempera tuie Complexes of type I 
ibsoib one O 2 molecule foi two cobalt atoms, the 
oxygen foiming a bridge in a bmucleai complex 
as in the ox-jcobaltiac mentioned before Com- 
plexes of type II ibsoi b one O 2 molecule pei one 
cobalt atom The magnetic properties aie these 
Complexes of type II liax^e three unpaired elec- 
trons, just as the free cobdtous ion, and in the 
oxygenated st ite, the electrons aie pauedasmuch 
as possible, leiving one unpaired electron In 
type I the cobdtous complex lias only one un- 
paiicd election, and the oxygenated complex is 
diamagnetic, which shows tliat all electrons are 
paned, especially dso tint each of the two un- 
paiied elections as they exist m the free 0. 
molecule Ins pined with one electron of cobalt 
Thei cue then tw o types with respect to magnetic 
properties, to w huh w c shall presently add a third 
one 

Anothei cl iss of cob dtous complexes capable 
of ic\ei-siblc oxygen ition h is been discoveied by 
Bulk, He lion, Cirolme md Sclude (10), uiniely, 
the cobalt complexes with some ammo acids, 
especully with histidine Here the lesembl nice to 
hemoglobin is even closei as the oxygenation takes 
place in an iqueous solution The non-oxygenated 
complex IS puimagnetic with tliree unpan ed 
elections, the oxygenated one, which is bmucleai 
with an O 2 budge, is diamagnetic (11), ind so 
lepiesents i thud magnetic type, m addition to 
the two desciibed by Calvm The oxycobdtuc 
mentioned befoie dso belongs to this class In 
the oxygenated st ite it is chamagnetic, is stated 
ilieady m 1911 by Feytis (12), and coiioboiited 
by the speakei, wheieas ill cobaltous iminmes 
aie puamagnetic wath tluee mipaiied elections 

The leveisible oxygenation of cobalt complexes 
wath immo icids was entiiely overlooked din mg 
the most inteiestmg pievious studies (13) Al- 
though oxidative changes of the cobaltous com- 
plexes on exposuie to oxygen had been noticed, 
well defined compomids weie obtamed only by 
heating a suspension of cobaltic hydi oxide with 
ammo acids such as glycm 01 alanm The suipiis- 
ing discoveiy of the vaiious kmds of steieo 
isomeis and then enoimous rotatoiy powei was 
apt to push mto the background the leactioiis of 
the coiiespondmg cobaltous compound ivith 
oxygen, seemingly lesultmg in an undecipheiable 
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nu\ture of various compounds This problem nas 
studied, only recently, by Burk et al , (10) es- 
pecially for the case of the cobaltous bi-histidme 
complev “When this complex of hght pmk color 
IS exiiosed to the air, it absorbs ox-jgen, the color 
turning mtensely brown This leaction is lever- 
sible oxygen is released by pumpmg it out, or at 
lugh temperature, or on the decomposition of the 
complex by acids The oxygenated cobaltous 
bihistidme complex contams one Os for two Co 
atoms and is obviously a bmuclear complex re- 
semblmg the oxycobaltiac mentioned above This 
oxjgenated complex is not x^ery stable Gradually 
it undergoes an irreversible rearrangement, turn- 
ing pmk Accordmg to Burk and associates, it 
absorbs another molecule of oxj gen w ithout there 
bemg any evidence for the oxidation of the cobal- 
tous state to the cobaltic Although those second- 
irx reactions have not yet been studied m detail 
and no pure compounds liave been repotted so 
far, I wish to mention tliat accordmg to experi- 
ments by Dr S Fiala m my laboratory, the first 
step of the irrexersible reaction winch establishes 
the light pmk compound takes place before any 
additional ox-ygen is absorbed What is interestmg 
it this pomt IS only the fact that there is evidence 
for the existence of a leveisibly oxjgenated com- 
plex, which slowly imdergoes an eiectionic le- 
arrangement whereby its lexersibihty is lost 
What IS true for histidme can be shown to be 
true also with some othei ammo acids, although 
the affinity for oxygen is much smaller Wliat 
seems to be necessary is the formation of a com- 
plex with two molecules of the ammo icid, foiti- 
fied bj strong chelation ind the foimation of 
fixe 01 si-x-membeied rmgs In this lespect 
histidine is, if not unique, yet especully faxoi- 
able because it proxades for strong chel itiou with 
sixmembeied rmgs thiough both its amuio- 
nitrogen and the img nitrogen 

An important problem, howex’^ei , is why such a 
1 enurkable difference w ith i espect to the stabilitj 
of the oxygenated complexes pi ex ails between 
iron md cobalt No satisfactorj answei can be 
gixen, jet certam facts mij' be coirehted xvith 
this difference There is alw vj-s a i ex ci sible tr insi- 
tion from the ferric stvte to the fenous Tlie 
noriiul potential of the feme fenous couple for 
x^'inous complex comiiounds does xarx indeed, 
but withm ie.isonable limits (laielx >07 xolts, 
or < —02 xolts) (14) Howexer, the nornul 
potential of the cobaltic colxiltous couple x iries 
within enormous limits indeed The potentiil of 


the couple, hexacyano cobaltous and cobaltic, 
complex IS m the hydrogen overvoltage range, 
the cobaltous compound reduces water to hydro- 
gen The potential of the couple of the free (or 
hydrated) cobaltic and cobaltous ion is m the 
oxygen ovei voltage range, cobaltic ion dex'elops 
oxygen from water On considermg the electronic 
configuration, it has been made plausible by J L 
Hoard, accoidmg to a quotation m Pauhng’s 
book (1, p 93), xxhy cobalt complexes, proxuded 
they aie covalent, should be unstable m the 
cobaltous form Howevei , it is not clear why the 
tiansition from the cobaltous state to the cobaltic 
IS so difficult to brmg about with oxygen as an 
oxidizmg agent, m spite of the fact that oxygen 
so leadily enteis into the complex Theie is ob- 
xuously 1 high activation eneigy for the intra- 
molecular oxidation reduction For the biochemist 
the cobalt compounds are interestmg mamly be- 
cause they shoxv the existence of oxygenated 
compounds and encomage the hypothesis that 
oxygenated uon compounds also exist, although 
they are just short-lived piecursois of mtramo- 
lecular true oxidation with the exception of the 
case of hemoglobm 

Fmally, it is woith while chscussmg why molec- 
ular oxygen is usually inert and needs activation 
at all Only the prmciple of obhgatorj'’ univalent 
oxidation (15) can explam the mertia of molecular 
oxygen This pimciple may be stated as follows 
Wlienex’-er an oxidation takes place m solution by 
collision of the oxidizmg molecule xxatli the mole- 
cule to be oxidized, without the formation of a 
complex compound of the two, only a unix^alent 
oxidation, a tiansfer of a smgle electron, has any 
appieciable chance to occur Ail bix'alent or 
poljw dent oxidations proceed in unixnlent steps, 
which may more or less ovei lap If the fi ee energy 
inx'olx’^ed in the first univalent step is high, this 
energj' step may be consideied as the essential 
part of the ‘actixntion eneigy’ for the oxeinll, 
bivilent oxidation In oxjgen, the first step of 
1 eduction must be 0 -, designated as ‘superoxide 
ion’ (1, S), 01 , in iqueous solution, 0;H, i radical, 
which Latmiei (16, 17) has teimed ‘perhycUoxjd’ 
Estimates about the oxidition potential of the 
couple 0 ,0 ” have been made by Latimer (16, 
17) iiid bj'- Gorm (IS) Such a potential, oi the 
free eneigy equix dent to it, depends on the con- 
centiatiQus and states of the molecular species 
concerned Mint is usuallj (xdled the ‘noinul 
potential’ is related to i ‘standard condition', 
which is ihfficult to define for a molecular species 
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such as Or, especially if the election tiansfer 
takes place within the molecule of the complex 
compound Foi tins reason the nornuil potential 
of the couple 02,0r, as calculated by the authois 
mentioned, is not of much avail Houevei , qu ih- 
tatively at least the prmciplc may be stated is 
follows The eneigy necessaiy to bung ibout the 
fiist step m the reduction of ox'ygen, O2 + e — ♦ 
Oi" IS lathei high foi the fiee oxygen molecule 
When O2 IS a constituent of an ox-ygenated metal 
complex, this eneigj’’ may be quite diffeient In 
an oxygenated feiious complex, the eneigy of the 
mtramoleculai leaction (0 ,Fe'*'+) — > ( 0 .~,Fc^++) 
01 , if the complex be binuclnii , (Fc^+j 0 -,Fc++) 
— > (Fe+++, 0 ;",Fe‘*"*"'') is sniill ind the piocess 
will leadily proceed Wheieas the eneigj' of the 
analogous mti imoleculai leaction with cobalt is 
very high, the leaction will not icadily piocced m 
spite of the fact that in many cobalt complex 
compoimds the cobaltic state, once it is estab- 
lished, IS much moie stable than the cobvltous 
one, and therefoi e the oxidation of most cob vltous 
complexes to the cobaltic stite can be bi ought 
about with gieat ease w’lth other oxidizing igents 
which do not require much actuation energy, 
such as potassium fei i ic3’’anide 


Among the various, mostly unknown factors 
w'hicli may influence the activation energy of 
molccuhr oxygen, it miy be justified to mdulge 
m the following spccu! ition If an oxygen mole 
cule foi ms a budge in a bmuclear complex, there 
is some th nice tli it if one electron happens to 
jump fioni one feiious non to 0 , almost simul- 
taneously inothei election may jump from the 
othei feiious itoin ilso to 0 ; In this case tlie 
oxidition level of 0 ;“ 01 H 0 -, can be i&iched 
with much gicitoi eise, since H 0; is ver3'much 
moie st ible than O-II In the s.inic nuimei , H 0 , 
is i budge, could be 1 educed ihrectly to H^O 
One niiy wondei wiiethei the function of tlie 
specific piotein, globin m liemoglobm, is to fix 
the position of the lieme molecules and keep them 
ip ii t fioiu e ich othci so that in 0x3 gen molecule 
ittiched to one of them t in never form 1 budge 
to inothei This would be it least one factor, 
imong others unknown, in stabilizing oxyhemo- 
globin and present ox3'gen from oxidizmg it to 
methemoglobm, m contiast to all hematochromo- 
gens, including denituied hemoglobm, which are 
icadil3' oxicbzed to the ferric state b3 molecular 
0x3 gen 
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Tliirty-Tliii d Annual Meeting 


DETROIT, MICHIGAN 
April 18-22, 1949 


The 1949 convention of the Federation mil be 
held in Detroit, Michigan, \pril 18-22 The scien 
tific sessions of the si\ constituent Societies mil 
begin at 9 00 km, Tuesday, -lipnl 19, in the Ma- 
sonic Temple They i\ ill continue through Friday 
afternoon, April 22 Sunday and Monday, Apiil 17 
and 18, mil be devoted to meetings of the Societj 
Councils and of the Federation Executive Commit- 
tee The Federation Joint Session mil be Tuesday 
evening, April 19, at 8 00 p m , in the auditoiium 
of the Masonic Temple 

Registrationv, i\\ open at 9 00 x u , Monday, -ipril 
IS, at the Masonic Temple The registration desks 
mil be open until 10 00 p M Monday evening, and 
from 8 00 A M to 5 00 p m on Tuesday, Wednesday, 
Thuisday and Friday Since the scientific sessions 
begin at 9 00 A M on Tuesday, members are urged 
to complete registration on Monday, if possible 
Members of any of the constituent Societies, 
guests, and other biologists and physicians iilio 
msh to attend the meetings may register The 
registration fee mil probably be S6 00 The ofiicial 
badge, issued at registration must be norn to se- 
cure admission to the scientific sessions and other 
activities of the Convention There mil be a sepa- 
rate registration desk ii here ladies a ho are present 
as guests may register mthout chaige Programs, 
abstracts and tickets for vai lous special functions 
i\ ill be on sale near the registration desk 

Headquarters Hotels mil be the Book Cadillac 
Hotel for the American Society for Experimental 
Pathologj, the American Society of Biological 
Chemists and •American Association of Immunolo- 
gists, and the Statlei Hotel for the American 
Physiological Society the Miieiican Society foi 
Phai nncology and Experimental Therapeutics and 
the \merican Institute of Nutrition 

Hotel Rescrvaltoits should be made direct to the 
hotel of choice Forms for this purpose have been 
distributed to members through the Society Seere 
taries and should be filled out and sent in at the 
eirliest possible time Hotel facilities in Detroit 
are adequ ite but the Headquarters Hotels (Book- 
Cidillac and Statler) cannot accommodate all of 
the Federation Approximate rates mil be fixim 
50 to S6 00 for i single room, SO 00 to S9 00 for a 
double room iiid SO 50 to SIO 50 for a tii in bed room 


Aa Informal Mixer is planned for Wednesday 
evening, April 20, from 10 00 p xi to midnight The 
official badge will be necessary for admission and 
all XV ho have registered are cordially inxnted to 
attend The Mixer xv ill be in one of the Headquar- 
ters Hotels 

Exhibits There will be no static demonstrations 
at the Convention A conmiercial exhibit, held for 
the first time in \tlantic City m 1948, is planned 
again for the Detroit meeting Exhibitors will be 
publishers and manufacturers of equipment, appa- 
ratus, supplies, chemicals and pharmaceuticals 
The exhibit will be in the Masonic Temple 

Motion Pictures mil be shown at one session, to 
be scheduled in the pi ograni The title and abstract 
of the film must be submitted to the Society Sec- 
retaries Only 16 mm safety film can be shown, 
equipment for sound projection mil be available 

Dinners and Luncheons Facilities will be ample 
for holding group dinners and luncheons Members 
desiring to schedule these special functions should 
make their plans eai ly and inform the Federation 
Secretary (Dr M O Lee, 2101 Constitution Ave , 
Washington 25, D C ) of their needs by March 1, 
1949 Specifications should include attendance ex- 
pected, desired time, and whether or not motion 
pictures or slides w ill be show n 

Local Committee The Local Committee includes 
Dr Arthur H Smith, (Wayne University School 
of Medicine, Detroit 1), Chairman, and Drs E F 
Beach, O H Gaebler, F W Hartman, D M 
McGinty and J M Orten 

Placement Service It is planned to have an office 
of the Placement Service of the Federation open in 
the Alasonic Temple during the meetings Those 
planning to use its services are requested to submit 
to the Federation Secretary , not later than April 1, 
1949, a rdsumA of their education, training, experi- 
ence, publications and type of position desired, 
together with any other pertinent information 
Additional copies of this resume should be brought 
to the Convention 


Programs, abstracts amt additional announce 
ments will appear in the March 1949 issue of 
FtDl.R.lTIOV PnOCEtDIXGS 




EXECUTIVE COMMITTEE 1948-1949 

Maurice B VisbCHER, D B Dili,, American Phjsiologic'ii Society 
Hans T Clarke, Otto 'V Besski, Amenc in Society of Biological Chemists 
Carl A DRVcsrEur, Harvli B Haag, American Socictj for Ph irmacology and 

Expel imenUl Thcripcutics 

H P Smith, Frieda S RoBSCiinr-BoBBiNs, Aincric in Society for Experimental Pathology 
E AI Nelson, J H Roe, Amenc in Institute of Nutrition 
Michael Heidllberger, Jules Freund, Vmcrican Association of Immunologists 
H P Smith, Chamnan, Columbia Uiiiver8it\, College of Physicians iiul Surgeons, New Yoik. City 

Mverice H SEEii-Rb, lix Chairman 

M 0 Lee, Fcdoalwn Secrcianj, 2101 Constitution Vve , Washington, D C 


STANDING COMMITTEES 

Piomolion of Biological Rcbcarcli V C Iv\, 
Chaiunan,K F Meier, Eiuir vim Shorr 
International Qongresses D W Broxk, Physi- 
ology, Cftairiiian, V J C vRLSov, Physiology , 
D D Van Sevee, Biochemistry, II B \ an 
Dike, Pharmacology , Peyton Rous, Pa- 
thology, L \ Mvinvrd, Nutrition, J J 
Bronfenbrenner, Immunology 
Placement Service M O Lee, Director 
Representatives, Council A ^1 /I S G Philip 
Grabfibld, C Glen King 
Fedeiation Pioceedings, Conltol Committee Wii- 
LiAM H Chambers, Chairman, Physiology , 
Eric G Ball, Biochemistiy , McKiex Cvt- 
tell. Pharmacology , Morton IHcCinciiEOx, 
Pathology, A H Smith, Nutiition, V P 
Locke, Immunology 

FORMER EXECUTIVE COMMITTEES 

Philadelphia, Dec 28-31, 1913 

S J Meltzer, Chairman, and A J Carlson, 
Secretary, The Physiological Society B 

Macallum and P A Shaffer, The Biochemical 
Society T Sollaiann and J \.ucr, The Pharma 
cological Society 

St Louis, Dec 27-30, 1914 

G Lusk, Chairman, and P V Shaffer, Secie- 
tary, The Biochemical Society T Sollm ann and 
J Auer, The Pharmacological Society R M 
Pearce and G H Whipple, The Pathological 
Society W B Cannon and A J Carlson, The 
Physiological Society^ 

Boston, Dec 26-29, 1915 

Torald Sollmann, Chairman, and John Vuer, 
Secretary, The Phaimacological Society Theo- 
bald Smith and Peyton Rous, The Pathological 
Society W B Cannon and C W Greene, The 
Physiological Society Walter Jones and P A 
Shaffer, The Biochemical Society 

New York, Dec 27-30, 1916 

Simon Flexner, Chan man, and Peyton Rous, 
Sec) etm I/, The Pathological Society W B Can- 


non Hid C W Gueeni , Tlie Physiological Society 
Waiter Jones and Sfanlly R Benedict, The 
Biochemical Society Run Hunt and J N-ufr, 
The PJiarniacological Society 

Minncapolis-Rochester, Dec 27-29, 1917 
Frederic S Lee, Chairman, and Charles W 
Greene, Secretary, The Physiological Society 
CvrlL Ilsberg, and Stanley R Benedich’, The 
Biochemical Society REiuHuNTandL G Romn- 
TREE ThL Pharm iLological Society Ludyig 
Hektoen and How ard T Karsner, The Patho- 
logical Society 

Baltimore, April 24-26, 1918 
Caul L Alsberg, Chairman, and Stanley R 
Benedict, Secretary, The Biochenucal Society 
Reid Hunt and E D Brow n, The Pharmacologi- 
cal Society H Gideon Wi els and Hoyy ard T 
Karsner, The Pathological Society Frederic S 
Lee and Charles W Greene, The Physiological 
Society 

Cincinnati, Dec 29-31, 1919 
A S Loeyenhart, C/iair))iaii,andE D Brown, 
Secretary, The Pharmacological Society W G 
MacCali um and How ard T Karsner, The Path- 
ological Society' Warren P Lombard and 
Charles W Greene, The Physiological Society 
Stanley R Benedict and Victor C Myers, The 
Biochemical Society 

Chicago, Dec 28-30, 1920 
William II Park, Chairman, and Howard T 
Karsner, Secretary, The Pathological Society 
Warren P Lombard and Charles W Greene, 
The Physiological Society' Stanley R Benedict 
and Victor C Myers, The Biochemical Society 
A S Lofvenhart and Edgar D Brown, The 
Pharm icological Society 

New Haven, Dec 28-30, 1921 
J J Macleod, Chau man, and Charles W 
Greene, Secietary, The Physiological Society 
D D Van Slykl and Victor C Myers, The 
Biochemical Society C W Edmunds and Edcar 
D Brown, The Pharmacological Society, F G 
Novy and Wade II Brown, The Rithological 
Society 
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Toronto, Dee 27-29, 1922 

D D Van Slake, Chairman, and Victor C 
Maers, Secrctarj/, The Biochemical Society C W 
Ediionds and Edg ar D Brou n, The Pharmaco 
logical Society Hon ard T K arsner and W ade 
H Brown, The Pathological Society, J J R 
Maclbou and Charles W Greene, The Phjsio- 
logical Society 

St Louis, Dec 27-29, 1923 

C W Edmunds, Chairman, and Edgar D 
Brown, Secrelary, The Pharmacological Society 
E L Opie and Wade H Brow n. The Pathological 
Society A J Carlson and Charles W Greene 
The Physiological Society Philip A Shaffer and 
Victor C Maers, The Biochemical Society 

Washington, Dec 29-31, 1924 

Aldred S Warthin, Chairman, and E B 
Kruaibhaar, Secretary, The Pathological Society 
A J Carlson and Walter J Meek, The Physio 
logical Society, P A Shaffer and D Wright 
Wilson, The Biochemical Societj John Auer 
and E D Brow \, The Pharmacological Society 

Cleveland, Dec 28-30, 1923 

A J Carlson Chaimaw, and Walter J Meek, 
Secretary, The Physiological Societi H C Sheb 
MAN and D Wright Milson, The Biochemical 
Society John Aukr and E D Brown, The Phar- 
macological Society Georgl H Whipple and E 
B Krumbhaab, The Pathological Society 

Rochester, N Y , April 14-16, 1927 

E C Kendall, Chairman, and F C Koch 
Secretary, The Biochemical Societj John Vler 
and E D Brow n, The Pharmacological Societj 
W H Brown and E B Krlmbhaar, The Patho 
logical Society J ERLANGLRand W J jMEEK,The 
Plij Biological Societ> 

Ann Arbor, April 12-14, 1928 

Carl A^oegtlin, Chairman, and E D Brown, 
Secretary, The Pharmacological Society David 
Marine and Carl V Weller, Tlie Pathological 
Societj Joseph Erl ANGER and Walter J Meek, 
The Physiological Societj E V McCollum and 
D Wright Wilson , The Biochemical Societj 

Boston, Aug 19-24, 1929 

{The \ IIIth International 
Physiological Congress) 

Edward B Krumbhaar, Chairman, and Carl 
V ELLER, Secretary, The Pathological Society 
Joseph Erl.anger and V alter J Meek, The 
Phj siological Societj E \ McCollum and D 
WniGUT Wilson, The Bioehcniicd Societj Carl 


VoBGTi IN and E D Brow v. The Pharmacological 
Society 

Chicago, March 26-29, 1930 

Walter J Meek, Chairman, and Alfred C 
Redfield, Secretary, The Phj'siological Society 
W R Bloor, and Howard B Lewis, The Bio- 
chemical Society Carl Voegtlin and E D 
Brown, The Pharmacological Society William 
F Petersen and C vbl V Weller, The Patho- 
logical Society 

Montreal, April S-II, 1931 

W R Bloor, Chairman, and H B Lejvis, 
Secretary, The Biochenucal Society George B 
W allace and E D Brojj n. The Pharmacological 
Society Frederick L Gates and C Phillip 
Miller, The Pathological Society Walter J 
Meek and Arno B Luckhardt, The Physiological 
Society 

Philadelphia, April 27-30, 1932 

GeorgfB Wallace, C/iairmaw, and V E Hen- 
derson, Secretary The Pharmacological Society 
Samlel R Hajthorn and C Phillip Miller, 
The Pathological Society Walter J Meek and 
Arno B Luckhardt, The Physiological Societj 
H C Bradlea and How ard B Lewis, The Bio- 
chemical Society 

Cincinnati, April 10-12, 1933 

PevtonRous, Chairman, and C Philip IMiller, 
Secretary, The Pathological Society Arno B 
Luckhardt and Frank C Mann, The Physio- 
logical Society H C Bradlea and How ard B 
Lew is. The Biochemical Societj" Wji deB I\I ac- 
NiDEKandV E Henderson, The Pharmacological 
Society 

New York, March 28-31, 1934 

Arno B Luckhardt, Chairman, Frank G 
Mann, Secretary, and Alexander Forbes, Treas- 
urer, The Physiological Society W M Clark 
and H A ^Lattill, The Biochemical Society 
W deB jNLacNidbr and ^ E Hinderson, The 
Pharmacological Society Carl V Weller and 
C Phillip AIiller, The Pathological Society 

Detroit, April 10-13, 1935 

W M Clark, Chairman, H V Mattill, Secre- 
tary, and C H FiaKL, Treasurer, the Biochemical 
Societj Charles W Green e and Frank C 
Mann, The Phj siological Societj R A Hatcher 
and E AI K Ceiling, The Pharmacological So- 
cietj' S Burt Wolbach and Shields 'Warren, 
The Pathological Societj 

B'ashington, March 25-28, 1936 

V E Henderson, C/iairman, E AI K Ceiling, 
Secretary, and C M Gruber, Treasurer, The 
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Pharmacological Society Frvnk C IVIann and 
Andrew C Ivy, The Physiological Society II 
B Lewis and H A Mai’tol, The Biocliemical 
Society Oskar Klot/ and Shieids Warren, 
The Pathological Societj 

Memphis, April 21-24, 1937 

Alphonse R Dochez, Chairman, and Shillds 
Warren, The Pathological Society Frank C 
Mann and Indrew C Im, Tlie Phj siological 
Society Horard B Leris and 11 V Mattiu , 
The Biochemical Societj V L Henderson and 
E M K Ceiling, The Ph irmacological Society 
D R Hooker, Secretary 

Baltimore, March 30-April 2, 1938 

William T Porter, Honorary President, 
WvLTER E Garret, Ckuirmaii, and \\drer C 
Ivy, The Physiological Socictj Glenn E Cullen 
and H \ Mattill, The Biochemical Societj 
Arthur L Tatum and G Piiii ip Grabfilld, The 
Pharmacological Societj C Phillip Miller and 
Paul R Cannon, The Pathological Societi D 
R Hooker, Secretary 

Toronto, April 26-29, 1939 

Glenn E Cullen, Chairman, and Charles G 
King, The Biochemical Spcicti Arthur L 
Tatum and G Philip GRABriLLu, The Phaninco- 
logical Society C Piiillii Miller and Pall R 
Cannon, The Pathological Societj Walter E 
Garrey and Andrer C Ivt, The Phj siologieal 
Society D R Hooker, Secreiai y 

New Orleans, March 13-16, 1940 

E M K Ceiling, Chairman, and G Philip 
Grabfield, The Pharmacological Societj Ernest 
W Goodpasture and Pail R Cannon, The 
Pathological Society Vnuhlr C Iva and Philip 
Bard, The Physiological SocietA Wii liam C Rose 
and Charles G King, The Biochemical Soci- 
ety D R Hooker, 8ec? eta; 1 / 

Chicago, April 15-19, 1941 

Shields Warren, Chan man, and H P Smith, 
The Pathological Societ A TiiornlM Carpenter 
and L A Maynard, The Institute of Nutrition 
Andreav C Ivy and Philip B ard. The Phjsiologi- 
cal Society William C Rose and Charles G 
King, The Biochemical Socioti E M K Ceiling 
and G Philip Grabfilld, The Pharmacological 
Society D R Hookevi, Seci etary 

Boston, March 31, April 1, 2, 3, 4, 1942 

Albert G Hogan, Chan man, and Arthur H 
Smith, The Institute of Nutiition Philip Bard 


and Carl J Wigglrs, The Phj siologieal Society 
Rudoiph J Anderson ind Arnold K Balls, 
The Biocliemical Socictj E M K Ceiling and 
R N Bifti r, Tlic Ph irmacological Society 
Jlssi L Boil man and H P Smith, The Patho 
logical Societj Shields Warrln, Ex Chairman 
D R Hooker, Secretary 

1943, 1911, 1913 The meetings scheduled for 
Cleveland were cancelled because of war 
conditions 

Piiii ip Bard, CVinirwHi/i, and W ALLAH 0 Flnn, 
The Phj siologieal Socictj E V Doisa and 
Arnold K Balls, The Biochemical Societj E 
K Marshail, Jr andRAAMONnN Bieter, The 
Pharmacological Societj Balduin Lucke and 
H P Smith, The Pithological Society Leonard 
A Main ARD and VuriiLuH Smith, The Institute 
of Nutrition J acoles J Bronfenbrenner and 
Vrthur F Coca, The Vssociation of Immunolo- 
gists D R Hooker, Secretan/ 

Atlantic Citj, Mar 11, 12, 13, 14, 15, 1946 

Piiiiip Bard, Chairman, Wallace 0 Fenn, 
The Phj siologieal Socictj V Baird Hastings 
Hid Vrnold K Balls, The Bochemical Societj 
Lrwin L Nelson and Raamond N Bieter, The 
Ph irm icologieal Societj Balduin Lucke and H 
P Smith, The Pathological Society William C 
Rosi uul H E Carter, The Institute of Nutri- 
tion J agues j Bronfenbrenner and Arthur 
F Coca, The Association of Immunologists D R 
Hooker, Secretary 

Chicago, Maj 18-22, 1947 

V Baird Hastings, Chairman, and Otto A 
Bessli, The Biochemical Societj Maurice H 
Seem nsandHARAFi B H a ac, The Pharmacologi- 
cal Societj Paul R Cannon and Frieda S 
Robschfit-Robbins, The Pathological Society 
Artiiur H Smith and H E Carter, The In- 
stitute of Nutrition Michael Heidelbercer 
and Arihur F Coca, The Association of Immu- 
nologists W ALLiACE 0 Fenn and Maurice B 
VisscHER, The Phj siologieal Societj’’ William 
H Chambers, Secretary 

Atlantic City, March 15-19, 1948 

Maurice H Servers, Chan man, and Harvea 
B Haag, Sccictaiy, The Plnrmacological Society 
Douglas H Sprunt and Frieda S Robscheit- 
Robbins, The Pathological Societj R M Bethke 
and pi E Carter, The Institute of Nutiition 
LloadD Felion and Arthur F Coca, The Asso- 
ciation of Immunologists Wallace 0 Fenn and 
Maurice B Visscher, The Physiological Society 
Hans T Clarke and Otto A Bessey, The Bio- 
chemical Society WiLiiAM H Chambers, 
Secietary 
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Bl-LAWS 

idopled al the Washington Meeting, 1936 and 
amended al the Boston Meeting, 1943 

1 The Presidents and Secretaries of the Con- 
stituent Societies, the Chairman of the Executive 
Comnuttee of the preceding icar and the Federa- 
tion Secretarj shall form the Executive Committee 
of the Federation 

2 The Chairmanship of the Executive Com- 
mittee shall be held in turn bj the Presidents of 
the Constituent Societies, mIio shall succeed one 
another annually in the order of senioritj of the 
Societies 

3 The Executive Committee shall appoint an- 
nually from the membership of the Federation a 
secretarj -treasurer, to be known as the Federa 
tion Secretary 

4 The Federation Secretarj shall (a) Keep 
the nunutes of the Executive Comnuttee and dis- 
tribute copies to the Secretaries of the Constituent 
Societies (b) Make arrangements for the Annual 
Meeting with the Local Committee, with the ap 
proial of the Executive Committee (c) Print in 
convenient combined form and distribute to the 
membership of the Federation the programs of the 
Constituent Societies as received from their re 
speotive Secretaries (d) Undertike such other 
duties to be decided upon from time to time by the 
Executive Committee, as do not conflict with the 
complete autonomy of the Constituent Societies 

5 The Executive Comnuttee shall control all 
monies in the hands of the Federation Secretarj , 
who shall make an annual report to the Executive 
Committee for audit and approval The expenses 
of the Federation Secretan , as authorized bj the 
Executive Conmiittee, shall be the first charge 
on such monies and if insufficient for the purpose 
the Executive Comnuttee shall prorate such ex- 
penses to the Constituent Societies of the Federa- 
tion in proportion to their respective memberships 

The Executive Comnuttee iiiaj appropriate 
Federation monies annualh for the uses of Local 
Committees and for the uses of other authorized 
Committees but in the latter cases an audit of 
expenditures shall be made and approved before 
such committees are discharged 

6 The Executive Committee shall determine 
the place of the Annual jMeeting, and the time shall 
be determined by the Local Conmiittee, preferiblx 
within the period of Alarch fifteenth to Maj first 

7 The local Committee it the place of meeting 
of the Federation shall cliarge such fee for registra- 
tion as may be approved bj the Executive Com- 
mittee The monies thus collected shall be used to 
defraj tlie expenses of the Local Committee and 


the remainder, after such expenses have been met, 
shall be turned over to the Federation Secretary 
S The Executive Committee shall consider 
measures of advantage to the Federation as a 
whole Any Constituent Society may refer sinu- 
lar measures to the Executive Committee No ac- 
tion, however, shall be taken by the Executive 
Committee unless specificallv authorized by all 
the Constituent Societies 

9 The Chairman of the Executive Conmuttee 
may appoint comimttes when the purposes of 
such comnuttees have been approved by all the 
Constituent Societies of the Federation Such 
committees shall be appointed for a term of one 
year, but may be continued and their members 
reappointed Such committees shall report in 
writing to the Executive Comnuttee, which shall 
in turn report thereon to the Constituent Societies 
either for information or recommendation The 
Secretaries of the Constituent Societies shall re 
port the recommendations of their respective 
Societies to the Executive Committee for final 
action 

10 All individuals whose names appear on the 
program by invitation or introduction and those 
registering from any recognized biological labora 
tory may' be enrolled as Associate Members of the 
Federation for that Annual Meeting Such Asso- 
ciate Members may enjoy all the privileges of the 
Annual Meeting except that of voting 

11 No person mav present orally more than one 
paper during all of the scientific sessions of the 
Constituent Societies at the time of the Annual 
Meeting except upon invitation of the Executive 
Committee or a Council Papers must be sub- 
mitted to the Secretary of the Society of which the 
proposer is a member The proposer may request 
transfer to another program, but this may only 
be done w itli the consent of the Secretary of the 
Society concerned Any Secretary w ho regards any 
paper submitted to him as better suited to the 
program of another Society may arrange this trans- 
fer with the Secretary of the Society concerned, 
if it be possible Such transfer shall be indicated 
on the program 

12 Abstracts not to exceed two hundred and 
fifty words in length, of papers approved for 
presentation at all of the scientific sessions of all 
the Constituent Societies at the Annual Meeting, 
shall receive publication in the Federation Pro- 
ceedings 

13 A Control Comnuttee, consisting of at least 
one representative of each Constituent Society as 
designated by the several Councils, shall hav'e 
editorial control over the Federation Proceedings 
11 hich shall be financed as required by an annual 
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assessment of all the members of each Constituent 
Society 

14 The Control Coiiiniitteo shall have poutr to 
choose certain additional papers presented at 
the Annual Meetings and from other sources, in- 
cluding material heretofore published in the 
Federation Yearbook, for publication in the 
Federation Proceedings 

PLACEMENT SERVICE 

The Federation maintains a service to act as a 
medium of communication betiieen persons seek- 
ing positions for teaching or research and institu- 
tions that wish to fill vacancies in these sciences 

The service does not undertake to recommend 
or to pass judgment upon apphcints It aims 
merely to serve as a clearing house foi such infor 


niation as above staled and to bring into touch 
with one another candidates for positions and 
vacancies to be filled 

The Placement Service is being reorganized in 
line with the recommendations of the Icderation 
Committee for its studj , and to utilize certain of 
the facilities and forms of the Office of Scientific 
Personnel of the Nation il Research Council In- 
dividuals, whether ineinbcrs of the Federation or 
not, Universities, other institutions and organiza- 
tions desiring to ivail themselves of the Service 
may receive such inform ition as is available By 
action of the Executive Committee in 1947, a 
icgistratioii fee of one dollar is required of each 
applic int for i position 

All communications should be addressed to 
Dr M 0 I cc, Direc tor. Placement Service, 2101 
Constitution \v c , B ishington 25, D C 
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OFFICERS, 1948-1949 

President — M\URiCb B \ ibScitER, Uni\ erstty of 
Minnesota, IMmneapolis 
President elect — C^bi. J NNiGGtBs, ^^este^n Re 
serve University, Cleveland, Ohio 
Past-President — ^\V\i.i.vct O Fevn, Umveisitv 
of Rochester School of 'Medicine ind Dentistrv, 
Rochester, N Y 

Council— MAvmch B A isschcr, Cvbl J Wig 
GER s, AVallace 0 Few, Eugene Af Lesnis, 
Hvrvard Medical School, Boston, Alass , AA' U 
Hvmiltom, Umversitj of Georgia School of Medi 
cine, Augusta, H C Bvzett, Universitv of Penn- 
svhania School of Medicine, Philadelphia, D B 
Dill (Secretarj -Treasurer), A.rmj Chemical Cen 
ter. Aid 

Exccuiiie Secretary — AI 0 Lee, 2101 Constitu 
tion Ave , AVashington, D C 
Board of Publication Trustees — Andbevv C Iw, 
Chairman (1946-1949), R F Puts (1948-1950), 
FrvnkC AInnn (1948-1951) 

Representatne on the Duision of Biology and 
Agriculture of the National Rtseaich Council — 
Frvncis 0 ScHjiiTT (1945-1949) 

Representatne on the Du ision of Medical Sciences 
of the National Research Council — Hvllovvell 
Dvvis (1947-1950) 

Representatne on the Council ol the -imerivan 
Association for the Idiancement of Science — J H 
Bodine, Leigh Ch vow ice 
Historian — AV alter J AIeek 
Contributing Editor to Scientific Monthly— J oh\ 
Field II 

PAST OFFICERS 

Organization Meeting, December SO, tSS7 
S AVeib AIitchell, President 
H N AIvrtie Secretary 

1SS8H P Bow DITCH, President , H X Mvrtin 
Secrotarj -Treasurer, J G Cirtis, H C AVoou, 
H Sew vll. Councilors 18S9 S AA^eir AIitchell, 
President, H N AInrtin Secretarj Treasurer, 
H P Bow DITCH, J G CmTis, H C AAMods 
Councilors 1890 S AA^bir AIitchell, President, 
H K AIvrtie, Secretarj -Treasurer, H P Bow- 
DiTcn, J G Curtis, H H Don vldson, Counci 
lors 1891 H P Bow DITCH, President, H X 
Mvrtin, Secretarj -Treasurer, R H Chittenden, 
J G Curtis, H X Donvldson, Councilors 
1892 11 P Bow ditch, President, H X ALvrtie, 
Secretarj -Treasurer, R H Chittenden, J G 
Curtis, AV H Howell Councilors 1893 H P 


Bow ditch. President, AA'^ P Lovibvrd, Secretarj - 
Treasurer, R H Chittenden, J G Curtis, 
AA' H Howell, Councilors 1894 H P Bow- 
ditch, President, AA’^ P Lovib vrd. Secretary 
Treasurer, R H Ciiittevden, AA^ H Howell, 
J AV AVvbren, Councilors 1895H P Bowditch, 
President, F S Lee, Secretarj -Treasurer, R H 
Chittevden, AV H Howell, AV P Lovib vrd, 
Councilors 1896 R H Chittendejt, President, 
F S Lee, Secretarv -Treasurer, H P Bowditch, 
AA'' H How ell, j W W vrrev, Councilors 1897 
R H Chittenden, President, F S Leg, Secre- 
tarj Treasurer, H P Bowditch, AV H Howell, 
W P Lombard, Councilors 1898 R H Chitten- 
den, President, F S Lee, Secretary-Treasurer, 
H P Bow DITCH, AV H Howell, AV P Lombvbd, 
Councilors 1899 R H Chittenden, President, 
F S Lee, Secretarj -Treasurer, AV H Hovvtill, 
AV P Lombard, AV T Porter, Councilors 1900 
R H Chittenden, President, F S Lee, Secre- 
tarj Treasurer, AA' H Howell, W P Lombard, 
AA' T Porter, Councilors 1901 R II Chitten- 
den, President, F S Lee, Secretary -Treasurer, 
AV H Howell, AV P Lovib \rd, W T Porter, 
Councilors 1902 R H Chittenden, President, 
F S Lee, Secretary-Treasurer, AV H Howell, 
AV P Lombvrd, AV T Porter, Councilors 1903 
R H ChittlaNden, President, F S Lee, Secre- 
tary Treasurer, AV H Howell, AV P Lome vrd, 
AV T Porter, Councilors 1904 R H Chitten- 
den President, AV T Porter, Secretary- 

Treasurer, r S Lee, AA' P Lombard, AV H 
Howell, Councilors 1905 AV H Howell, 
President, L B Mendel, Secretary, AA' B 
CvNNON, Treasurer, R H Chittenden, S J 
Meltzeb, Councilors 1906 AV H Howell, 
President , L B Mendel, Secretarj , AV B C vn- 
NON, Treasurer, B ALvcvlllm, S J Meltzer, 
Coumilort. 1907 AA' H Howeil, President, 

L B Men DEE, Secretarv , AA' B Cvnnov, Treas 
urer, T J Vbel, G Lusk, Councilors 1908 AV 
H Howell, President, R Hint, Secretarj , TV 
B CvNNON, Treasurer, J J Vbei, G Lusk, 
Councilors 1909 AA' H Howell, President, 

R Hi NT, Secretarj , AV B Cvnnon, Treasurer, 
A. J Carlson, AA P Lovibvrd, Councilors 
1910 AA' II Howell, President, A J Carlson, 
Secret irv, AA B Cvnnon, Treasurer, J Er 
LVNGPR, r S Lep, Councilors 1911 S I Melt- 
zer President, A J Cvrlson, Secretarj, AA' B 
Cvnnon, Troisurer, J Erlvnglb P S Lfb, 
Councilors 1912 S J Meltzer, President, A 
J Cvrlson, Secretarv, AA' B Cvnnon, Treasurer, 
J Eblvnper, r S I EE, Councilors 1913 S I 
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Meltzeh, President, A J Cakeson, Secretary, 
j EKnANGBK. Treasurer, W B Cannon, F S 
Lee, Councilors 1914 W B Cannon, Preside^, 

A J Caklson, Secretary, J Ereanger, TreM 
urer F S Lee, S J AIeltzer, Councilors 1915 
w B CANNON, President, C WGrebne Sec 
tarv J Erlanger, Treasurer, W E Carrei, 

W H Howell, J J R AIacleod.W J 
Councilors 1916 W B Cannon, President, C 
W Greene, Secretary, J Erlanger, Treasurer. 

W E Garrey.W H Howell, j J R AKc^od, 

W J AIeek, Councilors 1917 F S Lee, Presi- 
dent C W Greene, Secretary. J Erlanger, 

R MACLEOD, W J AIeek, Councilors 1918 F b 
Lee, President, C W Greene, Secretary, 
Erlanger. Treasurer. W B C'-vnnon 
Howell, J J R AIvcleod, W J AIeek, Coun 
cilors 1919 W P Lombard. President, C 
Leene, Secretary. J ^kl-.n-r Trcn.urer. 

W B Cannon. Y Henderson, J J R AIvcliod, 

W J AIeek, Councilois 1920 W P Lombard. 

President. C W Greene. Secretary I Er- 
langer, Treasurer. W B Cannon, J J R 
AIacleod. Y Henderson, C J Diggers. Coun- 
cilors 1921J J R AUcleod, President, C W 
Greene, Secretary, J Erlanger, Treasurer, 

A E Eyster, Y Henderson, C J Wiggbrs, A 
J Carlson, Councilors 1922 J J R 
President, C W Greene, Secretary, J Er- 
langer, Treasurer, Y Henderson, C J Wig- 
aSs, A 1 J A E Coun- 

Cilors 1923 A J Cyrlson, President, C M 

Greene, Secretary J Erlynge^ eTyster 
C J Wiggers.A B Luckhardt.J A E Lyster, 

J R Murlin, Councilors 1924 A J Cyrlson, 
President, W J Meek, Secretary, C K Drinker, 
Treasurer, A B Luckhyrdt, J \ E Eyster 
J R Merlin, W E Garrey, Councilors 19-o 
A J Carlson, President, W J AIeek, Secict ary, 

C K Drinker, Treasurer , J A E Eyster, J R 
Merlin, W E Garrey, Joseph 
Councilors 1926 J Erlvnger. President, W J 
Meek, Secretary, A Forbes. Treasu.er, J R 
AIerlin, W E Garrey, A B Leckiivrdt. C J 
WiGGERS, Councilors 1927 J Erlanger, Presi 
dent W J Meek, Secretary, A Forbes, Treas- 
urer ’ W E Garrey, A B Leckhardt, C J 
WiGGERS, R Gesell, Councilors 1928 J Er- 
langer, President, W J AIeek, Secretary, A 
Forbes, Treasurer, A. B Leckhamy, C 
WiGGERS, R Gesell, A J Carlson , Councilors 
1929 W J AIeek, President, Alfred C Redfield, 
SecreTary, A Forbes, Treasurer, C J Wiggers, 

R Gesell, A J Carlson, J R 

cilors 1930 W J AIeek, President, Arno B 

T m c;pprptarv A FoRBES, Treasurer, 


dent, Arno B Leckh irdt. Secretary, All^ynder 
Forbes, Treasurer, A J Carlson, J R ^^URjaN, 

E G AIartin, John Tait, Councilors 1932 

VrnoB Leckh yrdt. President, Frank C AI^nn, 

Secretary, tLLK.^NDER Forbes, Treasurer, L G 
AIartin, W J AIeek, J R AIerlin, John Tait, 
Councilors 1933 VrnoB Leckhardt, President, 
Frank C AIann, Secretary, Alexander Forbes, 

Treasurer, Herberts G vsser, Ernest G i a^ 

tin W j AIeek. John Put, Councilors 1934 

Charles W Greene, P resident, F r.vnkC ADnn, 
Secretary, Vlexandir Iorbes, Treasurer, Her- 
bert S GySSIR, ^RNO B LUCKH.VRDT, W J 
Meek, John Tyit. Councilors 1935 ^ 

Mynn, President, Vndrem G 
Alexander Forbi s. Treasurer, Charles H Best, 
Herbert S Gasser, Vrno B Leckh yrdt. W 
J AIeek, Councilors 1936 Frank C - , 

President, Vndreyy C Iv y , Secretary , Wylkyce 
O I'ENN, Treasurer, Chvrles H Best, hilip 
Byrd, Herbert b Gysser, Vrno B Li^khar , 
Councilors 1937 W ylter E G yrrey P^'^sul ’ 
Vnurem C Iyy, Secretary, V\ yllace 0 Fe , 
Treasurer. Chyrles H Best. Philip Byrd, 
IHrblrtS Gysser, Vrno B 
cilors 1938 Willi ymT 

VndrLyy C IVM President, PIULIP Byrd 
tarj . Wallace 0 Fenn, Treasurer, Chyrles 
Best, Herberts Gysser, ® 

AlYumcEB Msscher. Councilors 
C Da . President, Philip Byrd, SecretarY C 

J Wiggers, Treisuier.CHYRLEsH 

<? r.ccrn Vrno B Leckh yrdt, AIyerice 
bertS G ysser, yrno n. 

B VISSCHER, Councilors 1941 PmL 

I PvRT J Wiggers, Secretarj , 
President C rl J 

LOYYEIL D yMS, ’ B VISSCHER, 

Vrno B Leckh yrdt, ^J^^rice 

H,„,M L I.SS.V, 

1M5 PHiur B«». l>ros,Je«t ^ 

Secretarj, Hylloyyel xr,4cHER Hirym 

ChyrlesH Best.MyericlB Vi^^ ,9,6 

ir Fssi-x W F Hymilton, Councilors 

E Essix, Y President, AIaerice B A i^ 

Wyllyce O Fenil Presiae^ ^^easurer. Chyrles 

sciiER, Secretary, -^y p Hamilton, H 

H Best, Hiram E Ess , q 

C Byzett, Councilors gecietarj , D 

President, AIaerice B .ndis Hirayi E 

B Dill, Treasurer , Eugene Councilois 

Essex, W F Hamilton, H C Byzett, oo 


CONSTITUTION 

I 

1 This Society shall be named “The Amebic yn 
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2 The Society is instituted to promote the ad- 
vance of Physiology and to facilitate personal 
intercourse betw een American Ph j siologists 

II 

1 The Society shall consist of members and 
honorary members 

2 Any person who has conducted and published 
meritorious original researches in Physiology and 
who is a resident of North America shall be eligible 
for membership in the Society 

3 Members who have been relieved by the 
Council of the payment of the annual assessment 
shall retain all the rights of members 

4 Distinguished men of science who have con- 
tributed to the advance of Physiology shall be 
eligible for election as honorary members of the 
Societv Honorary members shall pay no member 
ship fee They shall have the right of attending the 
meetings of the Society, and of taking part in its 
scientific discussions, but they shall have no vote 

III 

1 The management of the Society shall be vested 
m a Council consisting of a President elect, Presi 
dent, Past-President for the previous year, and 
four other members The President elect and one 
member of the Council shall be chosen by ballot 
at each annual meeting The President elect shall 
automatically assume the duties of President at the 
adjournment of the annual meeting following his or 
her election The four additional members sliall 
be elected for terms of four years and shall not be 
eligible to succeed themselves A peison who lias 
once been President shall not be eligible for re- 
election as President elect The Council shall have 
the power to elect its Secretary-Treasurer from 
among its own members It shall also liave the 
power to appoint and to compensate an Executive 
Secretary of the Society, who shall not be a voting 
member of the Council but shall assist it in carrying 
on the functions of the Society, including the 
receipt and disbursement of funds under the direc- 
tion of the Council If the annual meeting is not 
held all the members of the Council shall continue 
in office until their successors are chosen in the 
prescribed manner and succession 

2 The Council shall have the power to fill all in- 
terim vacancies tliat maj occur m its membership 
or in any Committee or board of the Society except 
those for which othei provisions liave been made 

IV 

1 At least a fortnight before the annual meeting 
the Secretarj shall send to each member a notice 
of the place and tune of each meeting, and shall 
make such other announcements as the Council 
sli ill direct 


2 The annual assessment shall be determined 
by the Council, and shall be due in advance at the 
tune of the annual meeting No allocation or dis- 
bursement of funds of the Society shall be made 
except upon prior approval of the Council Appro- 
priations shall be made by the Council for the 
conduct of the necessary and appropriate business 
of the Society 

3 Any member whose assessment is two years 
in arrears shall cease to be a member of the So- 
ciety, unless at the next annual meeting he shall 
be reinstated by speeial vote of the Society, and 
it shall be the duty of the Treasurer to inform the 
Secretary that he may notify the said delinquent 
of his right to appeal to said meeting 

4 Any member who has retired because of ill- 
ness or age may, upon application to the Council 
be relieved from payment of the annual as- 
sessment 

V 

1 Meetings of the Society for the conduct of 
business and the presentation of papers and 
demonstrations shall be held annually except for 
national emergencies or other exceptional circum- 
stances when the Council may cancel the proposed 
meeting The time and place of such meetings shall 
be determined by the Council in consultation with 
the Executive Committee of the Federation of 
American Societies for Experimental Biology 

2 Special meetings maj be held at such times 
and places as the Council may determine 

VI 

1 Proposed amendments to the Constitution 
must be brought up at one meeting for preliminary 
discussion and approval by a majority vote and 
cannot be adopted except by a two thirds vote at 
a business session at the next annual meeting 
Notice of such changes shall be sent to all mem- 
bers at least two weeks prior to the meeting at 
which they are scheduled for adoption 

2 At all business meetings of the Society 
twenty five members shall form a quorum 

3 By laws for the conduct of the Society mij 
be adopted, altered, or repealed at any business 
meeting by two thirds vote of the ballots cast 

VII 

1 The Council maj , from the names of the 
candidates proposed in writing bi at least two 
members of the Societj , nominate candidates for 
election to membership The names of the candi- 
dates so nominated and a statement of their quali- 
fications for membership signed bj their proposers 
shall be available for inspection during the busi 
ness sessions of the Societv at which their election 
is considered The candidates may be balloted 
for at au> session of the same meeting and a ma 
joritj vote shall elect It an annual meeting is not 
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held, the Council shall elect the candidates to 
membership subject to Society approval at the 
next annual meeting 

2 Honorary members shall be proposed by the 
Council, and shall be elected by a majority ballot 
of the members present at an annual business ses- 
sion of the Society 

VIII 

1 If a majority of the Council shall decide that 
the interests of the Society require the expulsion 
of a member, the Secretary shall send a notice of 
this decision to each member at least two weeks 
before the next annual meeting At this meeting 
the Secretary shall, on behalf of the Council, pro- 
pose the expulsion, and if two thirds of the mem- 
bers present vote for it, the member shall be 
expelled, and his assessment for the current j car 
shall be returned to him and ho shall cease to be a 
member of the Society 

IX 

1 The official organs of the Society shall be the 
American Journal of Physiology, the Physiological 
Reviews and such other publications as the Society 
shall establish These the Society shall own and 
they shall be managed according to the pro\ isions 
of Article X 

X 

1 The President of the Societj shall appoint, m 
consultation with the Council and subject to the 
approval of the Society, three members of the 
Society to serve as members of a Board of Publica- 
tion Trustees 

2 The initial appointments shall be for one, tw o 
and three years Thereafter, each member shall be 
appointed for three years, and shall be eligible for 
one immediate reappointment He may be subse- 
quently reappointed, but only after the lapse of 
at least one year between reappointments 

3 The Board of Public ition Trustees shall be 


vested with full power of the Society to control 
and manage, both editorially and financially, all 
of the publications owned in whole or in part by 
the Society, to appoint editorial boards, to ap- 
point and compensate a Alanaging Editor, and to 
control all publication funds, none of which, how- 
ever, may be diverted from support of publications 
of the Society except by consent of the Council 

4 The Board of Publication Trustees shall make 
a full report to the Council at each annual meeting 
of the financial condition and publication policy 
of the Journals or other publications 

BY-LAWS 

1 All papers read before the Society shall be 
limited to a length of ten minutes No person may 
orally present more than one paper In case of 
joint authorship the name of the individual who 
will orally present the paper shall stand first 

2 Abstracts m duplicate, not to exceed two 
hundred and fiftj words in length, of all papers 
to be presented at the annual meeting of the 
Society shall be required by the Secretary for 
publication in the Federation Proceedings, in ac- 
cordance with rules approved by the Council 

3 The Council shall upon the request of twenty- 
five members call a regional meeting of the Society 
at anj time and place, for the reading of papers 
and the promotion of personal intercourse Such a 
request shall be made in writing at least six weeks 
before the proposed date of meeting Such meeting 
shall be held in accordance with the Constitution 
and Bj-laws of the Society, and if the regular 
officers of the Society cannot be present the Presi- 
dent shall appoint a committee from among the 
petitioners to conduct the meeting The Com- 
mittee through a Secretarj chosen by them shall 
forward an account of the scientific proceedings 
of the meeting to the official Secretary of the 
Societv for insertion in the minutes 

1 No general business of the Societj shall be 
transacted at such regional meetings 
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OFFICERS, COMMITTEES AND 
REPRESENTATIVES FOR 194S— 1949 

President— H ahs T Clarke, College of Physi- 
ciaos and Surgeons, Columbia Umversity, New 
\ork,N y 

Vxce-Prcsident—Cx-RV F Cori, Washington Uni- 
versity School of Medicine, St Louis, Mo 
Secretary— Otio A Bessei, University of Illi- 
nois College of Medicine, Chicago, 111 
Treasurer— Ei A Evans, Jb , University of 
Chicago, Chicago, 111 

Council— Annoho Kent Balls, Otto A Bes- 
sEi, Carl F Conr, Hans T Cl.uikb, E A 
E\ INS, Jb , A B«bd Hastings, J Mukkai 
Luck 

Editorial Committee — Henkt A Mattill, Chair- 
man, W R Bloor, Henr^ D Dakin, John T 
Edsall, C G King, J Murray Luck, ALPRsn 
N Richards, Philip A Shaffer, David Wright 
Wilson 

Editorial Board — Rudolph J Anderson, Man- 
aging Editor, R IM ‘Archibald, W Mansfield 
Clark, Hans T Clarke, Carl F Cori, E A 
DoISY, V DuViGNEAUD, JOSEPH S FrUTON, A 
Baird Hastings, Hohard B Leris, Elmer V 
McColluai, Willi AM C Rose, Willi am C Stadib, 
Eduard L Tatum, Don ald D Van Slyke, Hu- 
bert B Vickery 

Nominating Committee — William C Rose, 
Chairman and Secretary, Eric G B all, C A. El- 
aehjem, Joseph S Fruton, C G King, Sbvebo 
Ochoa, W hi Stanlei James B Suaineb, 
Hubert B Vickeba 

Committee on Biochemical Nomenclature (Jointly 
with the American Institute of Nutrition)— -C 
A Elaehjem, CAainnon, E M Nelson 
Committee on Clinical Chemistry — Hans T 
Cl-arke, Arnold E Ostcrblrg, Warren M 
Sperra, Donald D \ an Slake 
Finance Committee — Hans T Clarke, Chair- 
man, Rudolph J ■Anderson, E Evans, Jr 
Donald B Van Slake 
Committee on Professional Training of Biochem- 
ists — Houard B Leu is. Chairman, W Mans- 
held Clark, E \ Doisy, ^ duA igneaud, 
C A Elvehjem 

Committee on Relations of Biochemists to the 
Army Medical Sen tee Corps — Wendell H Grif- 
HTu, Chairman, Doiglas -V Maciadaen Chae 
M MlCaa 


Representalnes to the Council of the American 
Association for the Advancement of Science — W 
D Armstrong, Dean Burk 

Represeniatiie to the American Documentation 
Institute — Vtherton Seidell 

Representalnes to the National Research Council 
— Division of Biology and Agriculture, Clive M 
McCay, Division of Medical Sciences, Willlaai C 
Stadie 

Historian — Philip A. Shaffer 
PAST OFFICERS 

1907 Russell H Chittenden, President, J J 
Abel, Vice-President, W J Gies, Secretary, L 
B Mendel, Treasurer, W Jones, W Koch, J 
Marshall, T B Osborne, Councilors 1908 
John J Abel, President, Otto Folin, Vice-Presi- 
dent, AVm J Gies, Secretary, L B Mendel, 
Treasurer, A. B Macallum, A P Mathews, 
F G Nova, Councilors 1909 Otto Folin, 
President, T B Osborne, A ice President, AVm 
J Gies, Secretary, L B Mendel, Treasurer, 
J J Abel, P A Levenb, G Lusk, Councilors 
I910ThojiasB Osborne, President, L B Men- 
del, Vice-President, 4 N Richards, Secretary, 
Walter Jones, Treasurer, A B Macallum, A 
P Matheus, A^ C Vaughan, Councilors I9H 
Lafayette B Mendel, President, A B Macal- 
LUNi, Vice President, A N Richards, Secretary, 
Walter Jones, Treasurer, AVm J Gies, V S 
Lobvenhart, P a Silaffer, Councilors 1912 
Archibald B ALacallum, President, G Lusk, 
Vice-President, A N Richards, Secretary, 
Walter Jones, Treasurer, H P Armsba, L B 
Mendel, H G Wells, Councilors 1913 Archi- 
bald B Macallum, President, G Lusk, Ahce- 
President, P A Shaffer, Secretary, D D A'' an 
Slyke, Treasurer, H P Armsba , L B Mendel, 
H G AVells, Councilors 1914 Graham Lusk, 
President, C L 4.lsberg, A ice President, P A 
Sh affer. Secretary, D D A an Slyke, Treasurer, 
J J Abel, A B Macalllm, T B Osborne, 
Councilors 1915 AV alter Jones, President, C 
L Alsbero, a ice-President, P A Shaffer, 
Secretary, D D A an Slake, Treasurer, Orro 
Folin, G Lusk, L B Mendel, Councilors 1916 
Walter Jones President, F P Lnderhill, 
A ice President, S R Bkn edict. Secretary, D D 
A AN Slakl, Treasurer, Orro Folin, A B Macal- 
LLM, P 4 Shaffer, Councilors 1917 Caul L 
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Alsbeeg, President, A P Mathews, Vice- 
President, S R Benedict, Secretary, H C 
Bhadley, Treasurer, L J Henderson, P A 
Shaffer, F P Underhill, Councilors 1918 
Carl L Alsberg, President, A P Mathews, 
Vice-President, S R Benedict, Secretary, H C 
Bradley, Treasurer, W J Gies, Andrew Hun- 
ter, E V McCollum, Councilors 1919 Stan- 
ley R Benedict, President, D D Vvn Slyke, 
Vice-President, V C Myers, Secretary, H C 
Bradley, Treasurer, Andrew Hunter, E V 
McCollum, L B Mendel, Councilors 1920 
Stanley R Benedict, President, D D Van 
Slyke, Vice-President, V C Myers, Secretary, 
H C Bradley, Treasurer, Otto Folin, Walter 
Jones, L B Mendel, Councilors 1921 Donald 
D Van Slyke, President, P A Shaffer, Vice- 
President, V C Myers, Secretary, H C Brad- 
ley, Treasurer, S R Benedict, Otto Folin, 
Walter Jones, Councilors 1922 Donald D 
Van Slike, President, P A Shiffer, Vice- 
President, V C Myers, Secretary, W R Bloor, 
Treasurer, S R Benedict, H C Bradley, A P 
Mathews, Councilors 1923 Philip A Shaffer, 
President, H C SHER^LVN, Vice-President, V C 
Myers, Secretary , W R Bloor, Treasurer, H 
C Bradley, Andrew Hunter, A P Mathews, 
Councilors 1924 Philip A Shaffer, President, 
Henry C Sherman, Vice-President, D Wright 
Wilson, Secretary, Walter R Bloor, Treasurer, 
Otto Folin, Andrew^ Hunter, Victor C Myers, 
Councilors 1925 Henry C Sherman, President, 
Edward C Kendall, Vice-President, D Wright 
Wilson, Secretary, Walter R Bloor, Treasurer, 
Otto Folin, Lafayette B Mendel, Philip A 
Shaffer, Councilors 1926 Edw ard C Kend vll, 
President, Elmer V McCollum, Vice-President, 
Fred C Koch, Secretary, Glenn E Cullen, 
Treasurer, J B Collip, Edward A Doist, 
Albert P Mathews, Councilors 1927 E V 
McCollum, President, W R Bloor, Vice Presi- 
dent, D Wright Wilson, Secretarj', G E Cul- 
len, Treasurer, E A Doisy, F C Koch, D C 
Van Slyke, Councilors 1928 E V McCollum, 
President, W R Bloor, Vice-President, D 
Wright Wilson, Secretary, G E Cullen, Treas- 
urer, Wm M Clark, F C Koch, D D Van 
Slyke, Councilors 1929 W R Bloor, President, 
H C Bradley, Vice-President, H B Lewis, 
Secretary, G E Cullen, Treasurer, W M 
Clark, C L A Schmidt, P A Shaffer, Coun- 
cilors 1930 W R Bloor, President, H C 
Bradley, Vice-President, H B Lewis, Secretary, 
G E Cullen, Treasurer, W M Clark, P A 
Shaffer, D W Wilson, Councilors 1931 H C 
Bradley, President, W M Clark, Vice-Presi- 
dent, H B Lewus, Secretary, C H Fiske, 
Treasurer, W C Rose, P A Shaffer, D W 
Wilson, Councilors 1932 H C Bradley, Presi- 


dent, W M Clark, Vice-President, H B Lewis, 
Secretary, C H Fiske, Treasurer, P E Howe, 
W C Rose, D W Wilson, Councilors 1933 
W M Clark, President, H B Lewis, Vice-Presi- 
dent, H A ]\Li.ttill, Secretary, C H Fiske, 
Treasurer, H C Bradley, P E Howe, W C 
Rose, Councilors 1934 W M Clark, President, 
H B Lewis, Vice-President, H A Mattill, 
Secretary, C H Fiske, Treasurer, H C Brad- 
ley, E A Doisy, P E Howe, Councilors 1935 
H B Lewis, President, G E Cullen, Vice- 
President, H \ Mvttill, Secretary, C H 
Fiske, Treasurer, H C Brldley, J B Collip, 
E A Doisy, Councilors 1936 H B Lewis, 
President, G E Cullen, Vice-President, H A 
Mvttill, Secretary, A B H.istings, Treasurer, 
J B Collip, E A Doisy, W C Rose, Coun- 
cilors 1937 G E Cullen, President, W C 
Rose, ^ ice-President, H A ^LvTTILL, Secretary, 
A B HasTiNGS, Treasurer, E A Doisy, H B 
Lewis, H B Vickers, Councilors 1938 G E 
Cullen, President, W C Rose, Vice-President, 
Chvrles G King, Secretarj , A B Hastings, 
Treasurer, H B Lewis, H A IMattill, H B 
VicKERi, Councilors 1939 W C Rose, Presi- 
dent, R J Vnderson, Vice-President, Charles 
G King, Secretarj , B Hastings, Treasurer, 
H B Lewis, II A. IMattill, G E Cullen, 
Councilors 1910 Willi\m C Rose, President, 
Rudolph J Anderson, Vice-President, Charles 
G King, Secretary, V B Hastings, Treasurer, 
H A I^Iattill, Glenn E Cullen, E A Doisy, 
Councilors 1941 R J Anderson, President, 
E A Doisa, Vice-President, A K BaLLs, Secre- 
tary, W C Stvdie, Treasurer, H B Lewis, W 
C Rose, Councilors 1942 R J Anderson, 
President, E A Doisa, Vice-President, A K 
Balls, Secretary, W C Stvdie, Treasurer, W 
C Rose, C A King, H Y Clarke, Councilors 
1943 E A Doisa, President, A B H\stings, 
Vice-President, A K Bills, Secretary, W C 
St\dib, Treasurer, W C Rose, H T Clarke, 
R J Anderson, Councilors 1944 E A Doisa, 
President, A B H istings, Vice-President, A K 
Balls, Secretary, W C Stvdie, Treasurer, R J 
Anderson, H T Clvrke, V du V'igneaud, 
Councilors 1945 A B Hastings, President, 
H T Clarkf, Vice-President, A K Balls, 
Secretary, W C Stadie, Treasurer, R J Ander- 
son, C F CoRi, V DU ViGNEVUD, Councilors 
1946 A B Hastings, President, H T Clarke, 
Vice-President, Otto A Bessel, Secretary, E 
A Evans, Jr , Treasurer, V du Vigneaud, C F 
CoRi, A K Balls, Councilors 1947 Hans T 
Clarke, President, CarlF Cori, Vice-Piesident, 
Otto A Bessey, Secietaiy, E A Evans, Jr, 
Treasurer, A K Balls, A Baird Hastings, J 
Murray Luck, Councilois 
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CONSTITUTION 

Faost THE articles op IVCORPOKA.TION 

1 The name of the proposed corporation is 
“American Societi of Biologic ve Chemists, 

iNCORPOBilED ” 

2 The purposes for which this corporation is 
formed are to further the extension of biochemical 
knowledge and to facilitate personal intercourse 
between American investigators in biological 
chemistry 

BY-LAWS 

Article I — Membership 

Section 1 Eligibility for Membership —Quali- 
fied investigators who have conducted and pub- 
lished meritorious original investigations in bio- 
logical chemistry shall be eligible for membership 
in the Society 

Sec 2 Nomination — Nominations for member- 
ship shall be made and seconded by members of 
the Society on blanks furmshed by the Secretary 
Nominations shall be submitted to the Council 
who shall determine eligibility and make recom- 
mendation to the Society at a regular meeting 

Sec 3 Election to Membership — ^A A nominee 
for membership may be voted for by ballot at any 
meeting of the Society after Council has reported 
its findings on his eligibility The eligible candi- 
date shall be reported by the Council as “eligible” 
or as “eligible and indorsed ” B A majority of the 
ballots cast shall elect 

Sec 4 Forfeiture — A Any member who may 
grant the use of his name for (a) the advertisement 
of a patent medicine, a proprietary food prepara- 
tion, or any other commercial article of doubtful 
value to the public or possibly harmful to the pub- 
lic health, or (b) who may concede its use for the 
purpose of encouraging the sale of individual 
samples (of any such product) that he has not ex- 
amined, shall forfeit his membership 

B The Council shall have authority to an- 
nounce forfeiture of membership, provided that 
the copy of the charges, together with a written 
notice of a hearing thereon bj the Council at a 
place and time specified in such notice, shall have 
been delivered to the member charged with violat 
ing the preceding section either personally or 
mailed to him at his last known address at least 
tliirtj' dajs before the date of such hearing 

Sec 5 Expulsion — I pon the recommendation 
of the Council any member niaj be expelled bj a 
inajoritj vote of the total memberslup at a meet- 
ing of the Society, provided that a copj of the 
charges against him, together with a written no- 
tice of a hearing thereon bj the Council at a place 
and time specified in such notice shall have been 
delivered to him persomllj or mailed to him at his 


last known address at least thirty days before the 
date of such hearing 

Article II — Meetings and Quorum 

Section 1 Annual — The annual meeting of the 
Societj shall be held on the date fixed by the Cer- 
tificate of Incorporation 
Sec 2 Special — A special meeting may be 
called at any time by the President, or in case of 
his absence or disability, by the Vice President, 
and must be called at the request of a majority of 
the Council or fifteen members of the Society A 
notice specifying the purpose of such meeting shall 
be mailed to each member at least ten days pre- 
vious thereto The Council shall select the places 
at whiQh meetings shall be held 
Sec 3 Quorum — Fifteen members shall con- 
stitute a quorum at all meetings of the Society, 
but in absence of a quorum any number shall be 
sufficient to adjourn to a fixed date 

Article III — Officials 

Section 1 Officers — The officers shall be a 
President, a Vice-President, a Secretary, and a 
Treasurer, who shall be elected annually by the 
members of the Societj 

Sec 2 Council — 4. The officers so elected and 
three additional members, one of whom shall be 
elected at each annual meeting of the Society to 
serve a three year term, shall constitute the Board 
of Directors of the corporation and shall be known 
as “The Council ” (When this provision is first 
put into effect three members will need to be 
elected for a one, a two and a three year period ) 
B No two members of the Council may be from 
the same institution, and none of the officers so 
elected shall be eligible for re election for more 
than two years except the Secretary and Treas- 
urer, who shall be eligible for re election for five 
years The three additional members of the Coun- 
cil shall be ineligible for re election (until after 
the lapse of one j ear) 

Sec 3 Duties of Officers — The powers and duties 
of the officers elected by the Society shall be such 
as usually devolve upon their respective positions 
Sec 4 Assistant Treasurer — A The Council 
may from time to time appoint a trust company, 
or some member of the Society, to serve during the 
pleasure of the Council as Assistant Treasurer, 
and to act as depositarj of the investments and 
income of the “Christian 4. Herter Memorial 
Fund” and of such other funds as the Societj may 
from time to time commit to its or tus charge 
B The Yssistant Treasurer shall have and exer- 
cise the following powers and duties, viz , the 
custodj and safe keeping of securities and cash 
belonging to the “Christian V Herter Fund” and 
the collection of income and other monevs due to 
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OFFICERS, 1948-1949 

President — Gael A Dkagstedp, Northwestern 
University Medical School, Chicago, 111 
Vice-President — B Van Dyke, Columbia 
University, College of Physicians and Surgeons, 
New York City 

Secretary — Harvey B Haag, Medical College 
of Virginia, Richmond, Va 
Treasurer — K K Chen, Lilly Research Labora- 
tories, Indianapolis, Ind 
Council — Arthur C DeGraff, New York Uni- 
versity College of Medicine, New York City, 
Robert A Woodbury, Univeisity of Tennessee, 
Memphis, Gordon A Allls, California Institute 
of Technology, Pasadena Carl A Dragstedt, H 
B Van Dyke, Harvey B Haag, K K Chen 
Membership Committee — Charles M Gruber 
(term expires 1949), Jefferson Medical College, 
Philadelphia, Pa , Robert P Walton (teim ex- 
pires 1950), Medical College of the State of South 
Carolina, Charleston , John C Krantz, Jr , (term, 
expires 1951) University of Maryland Medical 
School, Baltimore 

Nominating Committee — Benjaxhn H Robbins, 
Vanderbilt Umveisity School of Medicine, Nash- 
ville, Tenn ,C Jelleff Carr, Umveisity of Mary- 
land School of Medicine, Baltimoie, Willi xxi T 
Salter, Yale University School of Medicine, Neu 
Haven, Conn , Alfred Gilman, Columbia Uni- 
veisity College of Physicians and Suigeons, Neu 
York City, Otto Kraylr, Harvard Univeisity 
Medical School, Boston, Mass 
Historian — William deB MacNider, Univer- 
sity of North Caiolina, Chapel Hill 
Committee on Inlet national Pharmacological 
Congress — M L Tainter, Chairman, Sterling- 
Winthrop Research Institute, Rensselaer, N Y , 
Otto Krayer, Harvard University Medical School 
Boston, Mass , H B Van Dyke, Columbia Uni- 
versity College of Physicians and Surgeons, New 
York City 

PAST OFFICERS 

1909 J J Abel, President, Reid Hunt, Secre- 
tary, A S Lobvenhart, Treasurer, S J Melt- 
2ER, T SOLLMANN, C W EdMUNDS, A C CrAXV- 
FORD, Councilors 1910 J J Abel, President, 
Reid Hunt, Secretary, A S Loevenhart, 
Treasurer, A C Crxvford, G B Wallace, 
Councilors 1911 J J Abel, President, Rhid 
Hunt, Secretary, A S Loevenhart, Treasurer, 
G B Wallace, W deB MxcNider, Councilors, 
1912 J J Abel, President, J Auer, Secretary 
A S Loevenhart, Treasurer, G B Wallace, 


Reid Hunt, Councilors 1913 T Sollmann, 
President, J Auer, Secretary, A S Loevenhart, 
Treasurer, J J Abel, W deB MacNider, 
Councilors 1914 T Sollmann, President, J 
Auer, Secretary, W deB MacNider, Treasurer, 
J J Abel, A S Loevenhart, Councilors 1915 
T SoLLMiNN, President, J Auer, Secretary, W 
deB MicNider, Treasurer, Worth Hale, D E 
Jackson, Councilors 1916 Reid Hunt, Presi- 
dent, J \uEn, Secretary, W deB MicNider, 
Treasurer, A D Hirschfelder, G B Roth, 
Councilors 1917 Reid Hunt, President, L G 
Rowntree Secretary, W deB MacNider, 
Treasurer, J Auer, Carl Voegtlin, Councilors 
1918 Reid Hunt, President, E D Brown, Secre- 
tary, W deB JiLvcNiDER, Treasurer, Hugh 
McGuigan, Cxrl Voegtlin, Councilors 1919 
A S Loeienilxrt, President, E D Brown, 
Secretary, W deB MicNider, Treasurer, Reid 
Hunt, E K Marshall, Jr , Councilors 1920 
A S Loevenhart, President, E D Brown, 
Secretary, W deB MicNider, Treasurer, D E 
Jackson, E K M vrshall, Jr , Councilors 1921 
C W Edmunds, President, E D Brown, Secre- 
tary, Hugh McGuigan, Treasurer, John Auer, 
J P Hanzhk, Councilors 1922 C W Edmunds 
President, E D Brown, Secretary, Hugh Mc- 
Guigan, Treasurer, J P Hanzlik, H G Bar- 
bour, Councilors 1923 C W Edmunds, Presi- 
dent, E D Brown, Secretary, Hugh McGuigan, 
Treasurer, J P Hanzlik, H G Barbour, Coun- 
cilors 1924 John Auer, President, E D Brown, 
Secretary, A L Tatum, Treasurer, J P Hanzlik, 
H G Barbour, Councilors 1925 John 4.uer, 
President, E D Brown, Secretary, A L Tatum, 
Treasurer, H G Barbour, W deB MacNider, 
Councilors 1926 John Auer, President, E D 
Brown, Secretary, A L Tatum, Treasurer, H G 
Barbour, W deB MacNider, Councilors 1927 
Carl Voegtlin, President, E D Brown, Secre- 
tary, A L Tatum, Treasurer, V E Henderson, 
C W Edmunds, Councilors 1928 Carl Voegt- 
lin, President, E D Brown, Secretary, 4. L 
Tatum, Treasurer, V E Henderson, C W Ed- 
munds, Councilors 1929 Carl Voegtlin, Presi- 
dent, E D Brown, Secretary, 0 H Plant, 
Treasurer, V E Henderson, C W Edmunds, 
Councilors 1930 George B Wallace, President, 
E D Brown, Secretary, 0 H Plant, Treasurer, 
H G Barbour, C M Gruber, Councilors 1931 
George B Wallace, President, Velyien E 
Henderson, Secretary, 0 H Plant, Treasurer, 
Paul D Lamson, William deB MacNider, 
Councilors 1932 Wm deB MacNider, Presi- 
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dent, A N Richards, Vice-President, V E 
Henderson, Secretary, 0 H Plant, Treasurer, 
G B Roth, A L Tatum, Councilors 1933 Wm 
deB MacNider, President, A L Tatum, Vice- 
President, V E Henderson, Secretary, 0 H 
Plant, Treasurer, C M Gruber, G B Roth, 
Councilors 1934 R A Hatcher, President, A 
L Tatum, Vice-President, E M K Geilino, 
Secretary, 0 H Pliant, Treasurer, Wm deB 
MacNider, R L Stehle, Councilors 1935 V 
E Henderson, President, O H Plant, Vice- 
President, E M K Ceiling, Secretary, G M 
Gruber, Treasurer, Floyd DE Eds, M S Dooley, 
Councilors 1936 V E Henderson, President, 
O H Plant, Vice-President, E M K Ceiling 
Secretary, C M Grubbb, Treasurer, C W Ed- 
munds, G B Wallace, Councilors 1937 A L 
Tatum, President, E M K Geiling, Vice-Presi- 
dent, G P Gbabpibld, Secretary, C M Gruber, 
Treasurer, V E Henderson, 1M H Seevebs, 
Councilors 1938 A L Tatum, President, E M 
K GEruNG, Vice-President, G P Grabfield, 
Secretary, C M Gruber, Treasurer, E K 
Marshall, Jb , C F Schmidt, Councilors 1939 
0 H Plant, President, E M K Geiling, Vice- 
President, G P Grabfield, Secretary, E E 
Nelson, Treasurer, A L Tatum, C A Drag 
STEDT, Councilors 1940 E M K Geiling, Presi- 
dent, C F Schmidt, Vice-President, G Philip 
Grabfield, Secretary, E E Nelson, Treasurer, 
B H Robbins, C H Tkienes, Councilors 1941 
E M K Geiling, President, C F Schmidt, Vice- 
President Raymond N Bieter, Secretary, E E 
Nelson, Treasurer, E G Gross, R G Smith, 
Councilors 1942 E K Marshall, Jr , Presi- 
dent, Carl A Dbagstedt, Vice President, Ray- 
mond N Bieter, Secretarj , E E Nelson, 
Treasurer, McK Cattell, R G Smith, Coun 
cilors 1943 E K Marshall, Jr , President, 
Girl A Dragstedt, Vice-President, Raymond 
N Bieter, Secretar> , E E Nelson Treasurer, 
McK Cattelt.R G Smith, Councilors 1944, 
1945 E E Nelson, President, C M Gruber, 
Vice President, R N Bieter, Secretary, Mc- 
Keen Cattell, Treasurer, Harry Beckman, 
N VTHAN B Eddy, Councilors 1946 Maurice H 
Seeaers, President, H B van Dike, Vice-Presi- 
dent, Harvey B Haag, Secretary, McKeen Cat- 
tell, Treasurer, Hamilton H Anderson, John 
C Iarantz, Jb , Councilors 1947 Maurice H 
Seevers, President, Carl 4 Dragstedt, 4 ice 
President, Habvba B Haag Secretarj, K K 
Chen, Treasurer, Hamilton H Vnderson, John 
C Kb ante, Jr , Councilors 

CONSTITUTION 

Article I —Name 

The name of this organization shall be the 
“American Societa for Pharmacology and En- 
pebimental Therapeltics, Incorporated ” 


Article II — Objects 

The purpose of this Society shall be to promote 
these branches of science and to facilitate personal 
intercourse between investigators u ho are actively 
engaged m research in these fields 

Article III — Memhershtp 

Section 1 Any person uho has conducted and 
published a meritorious investigation in pharma- 
cology or CNperimental therapeutics, and who is an 
active investigator in one of these fields, shall be 
ebgible to membership, subject to the conditions 
of the other sections of Article III 

Sec 2 A Candidates for membership to this 
Society shall be proposed by tu o members who are 
not members of the Council The names so pro- 
posed shall be sent to the Secretary at least three 
months prior to the Annual Meeting 

B The Membership Committee shall investigate 
the qualifications of the candidates and report 
to the Council 

C Candidates reported upon by the Alember- 
ship Committee to the Council may be recom- 
mended for admission by the Council only pro- 
vided they have been approved bj four-fifths of 
the combined membership of the Membership 
Committee and the Council 

D The names of the candidates recommended 
for admission by the Council shall be posted by 
the Secretary not later than the day preceding the 
election for members 

E The election of members shall be bj indi- 
vidual ballot, one opposing vote in every eight 
east shall be sufficient to cNcIude a candidate from 
membership 

Sec 3 F orfeiture of Membership 

A Anj member v\ hose assessment is three years 
in arrears shall cease to be a member of the Soci- 
etj , unless he shall be reinstated by a special vote 
of the Council, and it shall be the duty of the 
Treasurer to inform the Secretary that he may 
notify the said delinquent of his right to appeal to 
the Council 

B If the Council shall decide that it is for the 
best interests of the Society that a member be 
expelled, the member shall be notified and guen 
an opportumtv of a hearing before the Council 
Upon the recommendation of the Council the mem- 
ber then maj be eNpelled bj a three fourths vote 
of those present at a regular meeting of the So- 
cietj 

Sec 4 Honorary Members 

A Distinguished men of science who ha\e con- 
tributed to the advance of pharmacologj or e\peri- 
niental therapeutics shall be eligible for election as 
honorarj members of the Society 

B Nominations for honorarj members shall 
take the same course as nominations for ordinarj 
members (\rt III, Sec 2), but their election shall 
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require the unanimous vote of the members pres- 
ent at the election 

C Honorary members shall pay no membership 
fee They shall have the right to attend all meet- 
ings of the Society, and to take part in its discus- 
sions, but they shall have no vote 

D The conditions for continuation of member- 
ship shall be the same for honorary as for ordinary 
members (Art III, Sec 3), except that forfeiture 
for arrears of fees does not apply to honorary 
members 

Article IV — Officers and Elections 

Section 1 Officers and CoynmiUees 

A The management of the Society shall be 
vested in a Council of seven officers, consisting of 
the President, Vice-Piesident, Secrotaiy, and 
Treasurei of the Society, and three Councilors-at- 
Large 

B The foul e\ officio members shall serve foi 
one year but shall be eligible for re election 

C The three Councilors-at-Large shall serve for 
a period of three yeais, and shall not be eligible for 
immediate re election 

D At the first meeting of the Soeictj under this 
amended Constitution one Councilor at-Laigc shall 
be elected to scive for a period of three years, one 
for two years, and one foi one yeai , and subse- 
quently one Counciloi at-Largc shall be elected 
annually to serve foi a peiiod of three years 

E There shall be a hlcmbership Committe, con- 
sisting of three members No two membeis shall be 
from the same institution The election of the 
Membership Committee shall be held annually it 
the time when the election of officers occurs At the 
first meeting of the Society under this constitution, 
one member shall be elected to sei ve on the Com- 
mittee foi three years, one for two years, and one 
for one year, and subsequently one menibci shall 
be elected each year to scive for a peiiod of thice 
years 

F There shall be a Nominating Committee of 
five members No tw'o members shall be fiom tlie 
same institution hlembers of the Nominating 
Committee shall sei ve foi one year They are eligi- 
ble for re election, but shall not hold membeiship 
in the Committee foi moie than two consecutive 
years 

Sec 2 — Nominalion of Officials and Com- 
millcenien 

A The Nominating Committee shall make at 
least one nomination for each office and for the posi- 
tion on the Membership Committee to be filled by 
vote of the members The nominations so made 
shall be tiansmitted to the Secretary and by him 
in turn to the meinbcis, at least one month before 
the annual meeting 

B Nominations foi membership on the Nomi- 
nating Committee shall be made by individual 
membeis at the time of the annual election The 


five nominees who receive the highest numbers of 
votes shall be declaied elected The Nominating 
Committee shall select its own Chairman who shall 
servo as Secretary to the Committee 
Sec 3 Election of Officials and Committeemen 
A At the opening of the first executive session 
of the annual meeting the Secretary shall give to 
each member present a printed ballot showing the 
nominations of the Nominating Committee Vfter 
accepting additional nominations from individual 
members present a complete list of nominees shall 
be lasted A preliminary vote shall then be taken 
and the tellers, appointed by the President to con 
duct the election, shall post imniediatelya final list 
showing the two nominees for each office receiving 
the highest number of votes \t the close of the 
first session, a final vote shall be taken A majority 
of votes cast shall be necessary to a choice 
B Such vacancies is may occur m the offices and 
in the various committees in the interval between 
annual meetings shall be filled by a majoritj vote 
of the Council 

Article V —Meetings 

Section 1 The annual meeting of the Society 
shall be held at a time and place determined by 
the Council m consultation with the Executive 
Committee of the Federation of American So- 
cieties for Experimental Biology 
Sec 2 Special meetings may be held at such 
times and places as the Council may determine 
Sec 3 At least four weeks before the annual . 
meeting the Secretary shall send to each member 
a notice of the time and place of such meeting and 
shall make such announcements as the Council 
may direct 

Article VI — Financial 

Section 1 The annual assessment shall be de- 
termined by majority vote at the annual meetings, 
upon the recommendation of the Council, and 
shall be due in advance at the time of the meeting 
Sec 2 Beyond the ordinary expenditures re- 
quired by the routine business of the Societj no 
money shall be disbursed save by the authority of 
the Council or Society 

Sec 3 The treasurer shall make an annual re- 
port to the Society 

Sec 4 In case any profits result to the Society 
from the Journal of Pharmacology and Experi- 
mental Therapeutics at the end of the financial 
year, such profits shall be kept in a special account, 
after deducting any sums expended by the Society 
during the year for the conduct of the Journal, 
and shall be held subject to the order of the Coun- 
cil on recommendation of the Editorial Board 

Article VII — Quorum 

Ten members shall constitute a quorum for the 
transaction of business 
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Ar-ticle VIII — By-Laws 

By-Laws shall be adopted, altered or repealed 
at any meeting by two thirds vote of the ballots 
cast 

Article IX — Amendments 

Section 1 Intended amendments to the Consti- 
tution shall be sent to the Secretarj at least one 
month before the date of the meeting at which they 
are to be considered, and must be indorsed in 
w riting by at least three members 

Sec 2 The Secretary shall give all members due 
notice of proposed amendments 

Sec 3 A four-fifths vote of the members present 
shall be required for the adoption of an amend- 
ment 

Article X — Official Publications 

Section 1 The President of the Society shall 
appoint, in consultation n ith the Council, and sub 
ject to the approval of the Society, three members 
of the Society to serve as members of a Board of 
Publications Trustees, these members shall elect 
a Managing Editor for each of the official journals 
of the Societj , and each Managing Editor, during 
the term of his service, shall act as an additional 
\oting member of the Board of Publications Trus- 
tees and shall participate in all the activities of the 
Board except that of election of managing editors 
of the journals of the Society 

Sec 3 The members of the Board of Publica 
tions Trustees, hereinaftei termed “The Board,” 
sliall each serve for a term of three years, shall be 
subject to reappointment, and may hold office con 
currently in the Society At the first appointment, 
liow ever, one member shall be appointed for three 
> ears, one member for tw o j ears, and one member 
for one year, in order that in the future, appoint- 
ments may be made annually in rotation The 
Board shall meet at least once annuallj (a quorum 
shall consist of three members) and shall report 
directly to the Society 

Sec 3 The special functions of The Board shall 
be to consider and to investigate thoroughly all 
nutters pertaining to the fiscal and editorial poli- 
cies of the journals which may conn, to the Society 
or to its Council, to the Managing Editors, and to 
the members of The Board The Board slull (1) 


administer the finances of the journals, (2) estab- 
lish the publication policies of the journals, and (3) 
elect a Managing Editor for each of the journals of 
the Society (as described m Sec 1) 

Sec 4 The Managing Editor of each journal shall 
nominate to The Board, members of the Society 
acceptable to him as Associate Editors From those 
nominated, The Board shall elect, for each journal. 
Associate Editors in such number as they sliall 
consider adequate to fulfill the duties of that Edi- 
torial Board The Managing Editor and each Asso- 
ciate Editor shall serve for three years, subject to 
reappointment, and may' hold office concurrently in 
the Society In the choice of The Boards of Editors, 
The Board is charged w ith the responsibility of ob- 
taining editors with expert knowledge in the sev- 
eral fields of pharmacological lesearch and with 
evidenced ability for critical and grammatical 
expression 

Sec 5 The Boards of Editors of the journals 
sliall meet on call of the respective Managing Edi- 
tor, if possible just prior to or during the regular 
meetings of the Society, and may make recommen- 
dations to The Board concerning the improvement 
of the publication policies of the journals 

BY-LAWS 

1 Papers to be read shall be submitted by the 
members of the Society to the Secretary, who, with 
the President, shall be empowered to arrange the 
program No person may orally present more than 
one paper In case of joint authorship, the name 
of the individual who will orally present the paper 
shall stand first Papers not read shall appear on 
the program as read by title 

2 An abstract of a paper to be read before the 
Society shall be sent to the Secretary with the 
title As early as possible after each meeting, the 
Secretary shall edit and publish the Proceedings 
of the Society together w ith abstracts in a publica- 
tion authorized by the Society 

3 All applications for membership shall be ac- 
companied by a copy of as many reprints as pos- 
sible of the published work of the applicant 

4 Anv member w ho lias been an active member 
foi thirtv y ears, or w ho has retired for disability or 
age mav upon notification to the Treasurer be 
relieved from payment of dues 
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OFFICERS, 1948-1949 

Piesuleiil — H P Smith, Columbia University 
College of Physicians and Suigeons, New York 
City 

Vice-Picsidcnl — John G Kidd, Cornell Univei- 
sity School of Medicine, New York City 

Secretary-Treasurer — Frieda S Robscueit- 
Robbins, University of Rochester School of 
Medicine, Rochester, N Y 

Councilors — James F Rinehart, University of 
California Medical School, San Francisco, Calif , 
Sidney C Madden, Emory University School of 
Medicine, Atlanta, Ga 

Repiesentaliie in the Division of Medical Sciences 
of the National Research Council — (July 1, 1946- 
June 30, 1949) H P Smith, College of Physicians 
and Surgeons, Columbia Univ , New York, N Y 

Represenlatnea on the Council of the American 
Association for the Adianccmenl of Science — 
MALcoLat H Soule, Univ of Michigan, E B 
Krumbhaar, University of Pennsylvania (terms 
until June 30, 1949) 

Representative on the Council of the Union of 
American Biological Societies — H P Smith, Co- 
lumbia Univ , College of Physicians and Surgeons, 
New York, N Y 

Representatives on the Eh Lilly Award Commit- 
tee (Jointly with the Society of American Bacteri- 
ologists) — Foi nominations PaulR Cannon, Uni- 
versity of Chicago For Award Peyton Rous, 
Rockefellei Institute, July 1, 1948-June 30, 1951 

Representatue on the Committee for the Placement 
Service — Douglas H Sprunt, Univ of Tennessee 
Medical School, Memphis, Tenn 

Repi esentatiie in the Division of Medical Sciences 
of the National Academy of Sciences — H P Smith, 
Columbia Univ , College of Physicians and Sur- 
geons, New York, N Y 

PAST OFFICERS 

1914 R M Pearce, President, John F Ander- 
son, Vice-President, G H Whipple, Secietaiy- 
Treasurer, Harvey Cushing, David Marine, 
Councilors 1915 Theobald Smith, President, 
G H Whipple, Vice-President, Peyton Rous, 
Secretary-Treasurer, David Marine, R M 
Pearce, Councilors 1916 Simon Flexner, Presi- 
dent, Leo Loeb, Vice-President, Peyton Rous, 
Secretary-Treasurer, David Marine, R M 
Pearce, Councilors 1917 Ludvig Hektoen, 
President, Leo Loeb, Vice-President, Howard T 
Karsner, Secretary-Treasuier, Paul A Lewis, 
L G Rowntree, Councilors 1918 H Gideon 


Wells, President, W G MacCallum, Vice 
President, How ard T Karsner, Secretary- 
Treasurer, L G Rowntree, Ludmg Hektoen, 
Councilors 1919 W G MacCallum, President, 
WiLiiAM H Park, Vice-President, Hoavard T 
ICvRSNER, Secretary -Treasurer, Ludvig Hektoen, 
E L Opie, Councilors 1920 William H Park, 
President, F G Nova, \ ice-President, Howard 
T Karsner, Secretarj -Treasurer, E L Opie, 
Wade H Brown, Councilors 1921 F G Novy, 
President, Howard T Karsner, Vice-President, 
Wade H Brown, Secret iry-Treasurer, Paul A 
Lewis, A R Doche/i, Councilors 1922 Howard 
T Karsner, President, Eugene L Opie, Vice- 
President, Wade H Brow n, Secretary -Treasurer, 
A R Dochez, George H Whipple, Councilors 
1923 Eugene L Opie, President, Aldred S War- 
thin, Vice President, Wade H Broaa n, Secretary- 
Treasurer, George H Whipple, H Gideon 
Wells, Councilors 1924 Aldred S Warthin, 
President, George H Whipple, Vice-President, 
Edw ard B Krumbhear, Secretary -Treasurer, H 
Gideon Wells, Frederick L Gates, Councilors 
1925 George H Whipple, President, Wade H 
Brown, Vice-President, Edward B IOiumbhaar, 
Secretary -Treasurer, Frederick L Gates, Da ahd 
Marine, Councilors 1926 Wade H Broaa n, 
President, Daaid Marine, Vice-President, Ed- 
AA ARD B Kruaibhaar, Secretary-Treusurer, 
Frederick L Gates, William F Petersen, 
Councilors 1927 David Marine, President, 
Edavard B Kruaibhaar, Vice-President, Carl 

V Weller, Secretary -Treasurer, Wiluam F 
Petersen, Frederick L Gates, Councilors 
1928 Edward B Kruaibh \-,ar. President, Wil- 
liam F Petersen, Vice-President, Cai\l V 
Weller, Secretary -Treasurer, Frederick L 
Gates, Samuel R Haa thorn. Councilors 1929 
Willi AA i F Petersen, President, Frederick L 
Gates, \ice-President, Carl V Weller, Secre- 
tary-Treasurer, Saaiuel R Haythorn, Platon 
Rous, Councilors 1930 Frederick L Gates, 
President, SamublR Haathorn, Vice-President, 
C Phillip Miller, Secretary-Treasurer, Pey- 
ton Rous, Carl V Weller, Councilors 1931 
Saaiuel R Haythorn, President, Peyton Rous, 
Vice-President, C Philiip Miller, Secretary- 
Treasurer, Carl V Wlller, S Burt Wolbacu, 
Councilors 1932 Pea ton Rous, President, Carl 

V Weller, Vice-President, C Phillip JMillbb, 
Secretary-Treasurer, S Burt Wolbach, Oskar 
Klotz, Councilors 1933 Carl V Weller, 
President, S Burt Wolbach, Vice-President, 
G Phillip Miller, Secretary-Treasurer, Oskar 
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Klotz, Alphonse R Dochbz, Councilors 1934 
S Bubt Wolbach, President, Oskar Klotz, 
Vice-President, Shields W\rrbn, Secretary- 
Treasurer, C Phillip Miller, Alphonse R 
Dochez, Councilors 1935 Oskar Klotz, Presi- 
dent, Alphonse R Dochez, Vice-President, 
Shields Warren, Secretary-Treasurer, JIorton 
AIcCutcheon, C Phillip Miller, Councilors 
1936 Alphonse R Dochez, President, C Phillip 
Miller, Vice-President, Shields W^irren, Secre- 
tary-Treasurer, Morton McChtcheon, Ernest 
W Goodpasture, Councilors 1937 C Phillip 
Miller, President, Morton MgCutcheon, Vice- 
President, Paul R C ^nnon, Secretary-Treasurer, 
Ernest W Goodpasture, Shields Warren, 
Councilors 1938 Morton MgCutcheon, Presi- 
dent, Ernest W Goodpasture, Vice-President, 
Paul R Cannon, Secretary-Treasurer, Shields 
W wsBBN, Jesse L Bollman, Councilors 1939 
Ernest W Goodpasture, President, Shiblds 
Warren, Vice-President, Paul R Cannon, 
Secretary -Treasurer, Jesse L Bollman, Balduin 
Luck:6, Councilors 1940 Shields Warren, Presi- 
dent, Jesse L Bollman, Vice-President, H P 
Smith, Secretary-Treasurer, Balduin LucKfi, 
Paul R Cannon, Councilors 1941 Jesse L 
Bollman, President, Balduin Luck£, Vice- 
President, H P Smith, Secretary-Treasurer, 
Paul R Cannon, Douglas H Sprunt, Coun- 
cilors 1942, 1943, 1944, 1945 Balduin Luck^, 
President, Paul R Cannon, Vice President, 
H P Smith, Secretary -Treasurer, Douglas H 
Sprunt, Frieda S Robscheit-Robbins, Coun- 
cilors 1946 Paul R Cannon, President, Doug- 
las H Sprunt, Vice-President, Frieda S Rob- 
scheit Robbins, Secretary -Treasurer, H P 
Smith, John G Kidd, Councilors 1947 Douglas 
H Sprunt, President, H P Smith, Vice Presi- 
dent, Frieda S RoBscHEir-RoBBiNs, Secretary- 
Treasurer, James F Rinehart, John G Kidd, 
Councilors 

CONSTITUTION 

iIrtigle I — Name 

The Society shall be named “The American 
SociETi for Experimental Pathology ” 

Article II — Object 

The object of this Society is to bring the produc- 
tive investigators in pathology, working essen- 
tially by e\periniental methods, in closer affiliation 
V. ith the w orkers m the other fields of evperimental 
medicine 

Article III — Time and Place of Meeting 

The Society shall meet at the same time and 
place as the Federation of American Societies for 
E\perimental Biologj , which comprises at present 
the American Phjsiological Societj , the American 


Society of Biological Chemists, the American So- 
ciety for Pharmacology and Experimental Thera- 
peutics, the American Society for Experimental 
Pathology, the American Institute of Nutrition 
and the American Association of Immunologists 

Article FV — Membership 

Section 1 Any American investigator who, 
through the use of e\perimental methods, has, 
within three years prior to his candidacy, con- 
tributed meritorious work in pathology, is eligible: 
to membership 

Sec 2 It shall be the policy of the Society to 
restrict its membership to as small numbers as is 
compatible with the maintenance of an active 
existence 

Sec 3 There shall be two classes of members 
active and honorary members 

Actiie members Candidates for active member- 
ship shall be nominated at or before an annual 
meeting by two members of the Society The nomi- 
nators shall present to the Secretary in writing 
evidence of the candidate’s qualifications for mem- 
bership Nominations approved by the Council 
shall be presented to the Society for election, at 
the next annual meeting following nomination 
For election a favorable ballot by a maj ority of the 
members present is necessary 

Honorary members These may be elected from 
the active list or from the group of distinguished 
investigators at home or abroad who have con- 
tributed to the knowledge of pathology by experi- 
mental study They shall be elected only by the 
unammous vote of the members present at time of 
nomination 

Sec 4 Active members shall pay such annual 
dues as are determined upon, from year to year, by 
the Council Honorary members shall pay no dues, 
are not eligible to office, and have no vote in the 
business affairs of the Society, but they shall have 
all the privileges of the active members in the 
scientific proceedings 

Sec 5 Upon failure of an active member to pay 
dues for two years, notice shall be given to tJie 
member by the Secretary At the end of the third 
year, if dues are still unpaid, such failure consti- 
tures forfeiture of membership 

Sec 6 A motion for expulsion of a member must 
be thoroughly investigated by the Council , at this 
investigation the accused shall be afforded a hear- 
ing or may be represented by a member Expulsion 
can be accomplished only after a unanimous vote 
by the Council in favor of expulsion, sustained by 
a four-fifths vote of the members present at the 
meeting 

Article V —Officers 

The management of the Society shall be vested 
in a Council of fix*e members, consisting of a Presi- 
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deat, a Vice-President, a Secretary-Treasurer, and 
two other members who shall be nominated by the 
Council and elected by the Society Ofllceis arc 
elected by a majority vote and remain in office until 
July 1 following the Federation Meeting V icancics 
shall be filled by the Council foi the uncvpired 
term 

The President and Vice-President shall hold 
office for one year and are ineligible for le election 
during the following yeai The Secretary -Treas- 
urer is eligible for le election Councilors shall 
hold office for two years and are elected on alter- 
nate years At the first election one Counciloi shall 
be elected for a short tei m of one year 

Article VI — Quont7n 

Section 1 — Tliice constitute a quorum of the 
Council The Council decides by a majority vote 

Sec 2 A quorum of the Society for transaction 
of business shall be one-fourth of the total mciii' 
bership In all questions brought before the So- 
ciety a majority vote of those present shall decide, 
except as eisew here provided for 

Article VII ~Annual Mecling 

Section 1 Papers shall be limited to ten min- 
utes However, on motion and i\ith unanimous 
consent, the time may be prolonged by a period 
not exceeding five minutes The Council may make 
provision for longer papers on suitable occasions 

Sec 2 The subjects of papers must be confined 
to experimental work in pathology In doubtful 
cases a liberal interpretation by the President and 
Secretary may prevail The Council ma} invite, 
houever, presentations dealing uitli any subject 


which it considers of considerable interest to the 
Society 

Article VIII — Change of ConsUtulion 

A motion coacorniai' a change of the Constitu- 
tion must be presented to the Council in writing 
by three members, and must be communicated to 
the members by the Secretary at least four weeks 
before the annual meeting At this meeting such a 
change may be established when accepted by a 
four-fifths vote of the members present 

BY-LAWS 

1 There must be in each year at least one meet- 
ing of the Council, which shall take place not later 
than the evening before the annual meeting 

2 At the end of the first session of the annual 
meeting the Secretary shall read the report of the 
Council This report shall include (1) names of 
persons recommended for membership, (2) nomi- 
nations for offices, (3) matters of general interest 
The Secretary shall exhibit in a conspicuous place 
the names of candidates for membership recom- 
mended by the Council, together with the evidence 
of the (jualifications of the candidates 

3 The election of officers and of new members, 
changes in the Constitution, etc , shall be voted 
upon at the end of the first session 

4 Changes in the By-Laws may be determined 
by a majority vote of those present 

5 In the year that a new Secretary-Treasurer is 
elected the incoming Council Member elected that 
year, or another member of the Council, shall 
become Assistant Secretary-Treasurer for the 
duration of the term of the Secretary-Treasurer 
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Founded April 11, 1933, Incorporated Novemhei 16, 193 'f 
Member of Federation 1940 


OFFICERS, 194S-1949 

Presidenl—E M Nei^ov, Food and Drug Vd- 
ministration, Federal Security ■\gency, Washing- 
ton, D C 

Vice President — G G King, Nutrition Founda- 
tion, Inc , Chrysler Building, New York City 
Secretary — J H Roe, George Washington Uni- 
versity School of Medicine, Washington, D C 
Treasurer — N R Ellis, Bureau of Animal Hus- 
bandry, U S Department of Agnculture, Belts 
ville, Md 

Councitors — H J Almquist, F E Booth Com- 
pany Laboratories, Emeryville, Calif , A D 
Holmes, University of Massachusetts, Amherst, 
Mass , E N Todhuxter, University of Alabama, 
University, Ala 

Nominating Committee — H G D v.y. Chairman, 
Indiana University, Bloomington, E AV CHAiiP- 
TON, Macdonald College, McGill Universtt> , Que 
bee, Canada, H J Deuel, University of Southern 
California Aledical School, Los Angeles, Helen A 
Hunscher, Western Reserve University, Cleve- 
land, Ohio, F J Stare, Harvard University, 
Boston, Mass 

PAST-OFFICERS 

1933L B Mendel, President, H C Sherman, 
Vice-President, J R Murlin, Secretary-Treas- 
urer, E F DuBois, M S Rose, Councilors 1934 
J R Murlin, President, E F DuBois, Vice- 
President, IciE G Macy, Secretary, W M 
Boothby, Treasurer, A H Smith, Agnes Fay 
MonGNN,R M Bethkb, Councilors 1935 J R 
Murlin, President,E F DuBois, Vice President, 
IciE G Mac^ , Sccretarj , G R Com gill, Treas- 
urer, A H Smith, R M Bethke, L V Maynard, 
Councilors 1936 E F DuBois, President, Mary 
Swartz Rose, Vice President, G R Comcill, 
Treasurer, IciE G Micy, Secretary, R M 
Bethke, L A Mainabd, C A Elvehjbm, Coun- 
cilors 1937 Mari S Rose, President, E V 
McCollum, Vice President, G R Comgjll, 
Treasurer, IciE G M\ci, Secretary, L A ALay- 
NARD, C A Elvehjem, P E Howe, Councilors 
1938 E V McCollum, President, T M Carpen- 
TER, Vice President, G R Cow gill. Treasurer, 
L A Maynard, Secretarj , C A Elvehjem, P 
L IIow L, Helen S Mitchell, Councilors 1939 
11 C Sherman, President, T M Carpenter, 
\ ice President, G R Cow gill, Treasurer, L A 
Maanard, Secretarj, P E IIowb, Helen S 
Mitciieli , \ II Smith, Councilors 1940 


Thorne M Cabplntep, President, -A G Hogan, 
Vice President , L A Maynard, Secretary, W 
H Sebhell, Jr , Treasurer, Helen S Mitchell, 
Arthur H Sjiith, Lydi a J Roberts, Councilors 
1941 A G Hogan, President, L A ALaynard, 
Vice-President, Arthur H Sinni, Secretary, 
W H Sebhell, Jr , Treasurer, T H Jukes, 
Lydi A J Roberts, H B Lewis, Councilors 1942 
L A Maynard, President, H B Lewis, Vice- 
President, Arthur H Smith, Secretary, W H 
Sebbell, Jr , Treasurer, Lydia J Roberts, 
Genevieve Stearns, T H Jukes, Councilors 
1943 H B Lewis, President, IciE G XLact-Hoob- 
LER, Vice-President, Arthur H Sjhth, Secretary, 
Lydia J Roberts, Genevieve Stearns, T H 
Jukes, Councilors 1944 Icib G Macy-Hoobleb, 
President, Wm C Rose, Vice-President, Arthur 
H Smith, Secretary, E M Nelson, Treasurer, 
Genevieve Stearns, T H Jukes and C A 
Elvehjem, Councilors 1945 Wm C Rose, Presi- 
dent, Arthur H Smith, Vice-President, H E 
Carter, Secretary, E M Nelson, Treasurer, 
T H Jukes, C A Elvehjem, D W Woolley, 
Councilors 1946 Arthur H Smith, President, 
R M Bethkb, Vice-President, H E Carter, 
Secretary, E M Nelson, Treasurer, C A El- 
vehjem, D W Woolley, H J Almquist, 
Councilors 1947 R M Bethke, President, E M 
Nelson, Vice-President, H E Carter, Secre- 
tary, N R Ellis, Treasurer, D W Wooixfy, H 
J Aiaiquist, a D Holmes, Councilors 

CONSTITUTION 

1 The name of the proposed society is the 
“Ajierican Institute op Nutritton ” 

2 The purposes of the society are to further the 
extension of the knowledge of nutrition and to 
facilitate personal contact between investigators 
in nutrition and closely related fields of interest 

3 The management of the Amencan Institute of 
Nutrition shall be vested in a council consisting 
of the President, Vice-President, Secretarj Treas- 
urer and three additional members 

BY-LAWS 

Article I — Membership 

Section 1 Eligibility for membership Members 
Qualified investigators who have independently 
conducted and published mentonous original in- 
vestigations in some phase of the chemistry or 
phjsiologj of nutrition and who have shown a 
professional interest in nutrition for at least 5 
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years shall be eligible for membership in the So- 
ciety 

Sec 2 Nomination Nominations for member- 
ship shall be made and seconded by members of 
the Society on blanks furnished by the Secretary 
Nominations shall be submitted to the Council 
who shall determine eligibility and make recom- 
mendation to the Society at a regular meeting 
Sec 3 Election to membership A A nominee for 
membership may be voted for by ballot at any 
meeting of the Society after the Council has re- 
ported its findings on his eligibility B A majority 
of the ballots cast shall elect 
Sec 4 Forfeiture If a majority of the Council 
after due notice to the member in question and 
opportunity for a hearing, shall decide that the 
interests of the Society require the expulsion of a 
member, the Secretary shall send a notice of this 
decision to each member at least two weeks before 
the next annual meeting At this meeting the Sec- 
retary shall, on behalf of the Council, propose the 
expulsion, and if two-thirds of the members pres- 
ent vote for it, the member shall be expelled, his 
assessment for the current year shall be returned 
to him, and he shall cease to be a member of the 
Society 

Article II — Meetings and Quorum 

Section 1 Annual The annual meeting of tlie 
Society shall be held on the date fixed by the 
Certificate of Incorporation 
Sec 2 Special A special meeting may be called 
at any time by the President, or in case of his 
absence or disability, by the Vice-President, and 
must be called at the request in writing of a 
majoiity of the Council or fifty inenibers of the 
Society Notice specifying the purpose of such 
meeting shall be mailed to each member at least 
ten days previous thereto The Council shall select 
the places at which meetings shall be held 
Sec 3 Quorum Thirty members shall consti- 
tute a quorum at all meetings of the Society, but 
in the absence of a quorum any number shall be 
sufficient to adjourn to a fixed date 

Article lll—Officials 

Section 1 Officers The officers shall be a Presi- 
dent, and a Vice-President, who shall be elected 
annually, and a Secretary and Treasurer, each of 
whom shall be elected to serve for a term of three 
yeais These officers shall be elected by the mem- 
bers of the Society Their terms of office shall com- 
mence on July 1 of the year in which they are 
elected 

Sec 2 Council The officers so selected and three 
additional members, one of whom shall be elected 
at each annual meeting to serve a term of three 
years, shall constitute a Board of Trustees and 


shall be known as ‘The Council ’ (When this pro 
vision 13 first put into effect one member shall be 
elected for 1 year, one for 2 years and the third 
for 3 years ) 

Sec 3 Duties of Officers The powers and duties 
of the officers elected by the Society shall be such 
as usually devolve upon their respective positions 

Article IV — I'he Council 

Section 1 Powers The general management of 
the Socictj during the intervals between meetings 
shall be vested in the Council, which shall regu 
larly perform the ordinary duties of an executive 
committee and possess all the powers conferred 
upon the Board of Trustees of an educational insti- 
tution chartered bj the Education Department of 
the Universitj of the State of N'eiv York A perma- 
nent charter w is issued to the American Institute 
of Nutrition under date of November 16, 1934 

Sec 2 Reports The Council shall report to the 
Socictj its findings on the eligibility of candidates 
for membership, and on all charges of a violation 
of these By-Laws 

Article V — Nominating Committee 

Section 1 Membership A The Nominating 
Committee shall consist of five members appointed 
for the coming year b> the retiring President 
Members who have served on the Nominating 
Committee for two cousecutixe years shall be in- 
eligible for reappointment until after a lapse of 
one year B The President shall designate one 
member to be Chairman of the Nominating Com- 
mittee 

Sec 2 N omination of Officials A The Nominat- 
ing Committee shall make at least one nomination 
for each of the four offices, for each of the addi- 
tional positions on the Council to be filled by vote 
of the members and for each of the positions on the 
Editorial Board to be vacated at the time of the 
annual meeting Anj member of the Institute may 
submit nominations to the Nominating Committee 
for its consideration along with those nominations 
made by the members of the Nominating Commit- 
tee B The nominations by the Nominating Com- 
mittee shall be transmitted to the Secretary at 
least SIX weeks before the annual meeting at which 
they are to be considered C The Secretary shall 
send to everj' member, at least two weeks before 
the annual meeting, a printed ballot containing 
the list of nominees and space for such additional 
names as the member wishes to propose, and at 
the same time shall notify the members that they 
may vote by mail, returning to the Secretary the 
marked ballot in the envelope provided, at such a 
time and place as the Secretary may designate, or 
the ballot may be delivered to the Secretary at the 
beginning of the business session at which the elec- 
tions are to take place 
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Sec 3 Election of Officials A At the beginning 
of the business session the Secretary shall present 
to the tellers, appointed by the President, the 
ballots submitted by the members and the ballots 
shall be counted forthwith B A majority of votes 
cast shall be necessary to elect an official 

Sec 4 Filling of Vacancies \ The Nominating 
Committee shall fill all vacancies in elective posi 
tions except such as may occur at a meeting of the 
Society B The President of the Society shall fill 
all vacancies in appointive positions 

Article VI — Financial 

Section 1 Dues The dues shall be the annual 
cost of subscription to The Journal of Nutrition 
for members plus an annual assessment w hich shall 
be determined by majority vote at the annual 
meetings, upon recommendation of the Council, 
and shall be due within a month after the annual 
meeting A member on attaining the age of 65 may 
elect to be relieved from all financial obligations to 
the Institute including subscription toThe Journal 
of Nutrition 

Sec 2 Expenditures No expenditures from the 
general funds of the Society except those required 
in the performance of the ordinary official duties 
shall be made except by vote of the Society or the 
Council 

Sec 3 Penalty for non-payment of dues A 
Members in arrears for dues for two consecutive 
years shall forfeit their membership B Delin- 
quent members may be reinstated by the Council 
provided all indebtedness to the Society is liqui- 
dated 

Article VII — The Journal of Nutrition 

Section 1 The American Institute of Nutrition 
designates The Journal of Nutrition as its official 
organ of publication 

Sec 2 In accordance w ith the expressed w isfa of 
the Wistar Institute of Anatomy and Biology, 
owner and publisher of The Journal of Nutrition, 
the American Institute of Nutrition shall nomi- 
nate members of the Editorial Board for its official 


organ A The editorial management of The Jour- 
nal of Nutrition shall be vested in an Editorial 
Board consisting of an Editor and tvrelve Board 
Members B The Editor shall be chosen by the 
Editorial Board to serve a term of five years begin- 
mng July 1 of the year in which he is chosen, and 
shall be eligible for reelection The Editor shall 
have the power to designate one of the Board 
Members to serve as his assistant, and such an ap- 
pointee shall be called Associate Editor C Three 
members of the Institute shall be nominated by 
the Nominating Committee for membership on the 
Editorial Board each year to serve a term of four 
years, replacing three retiring members and taking 
office May 1 of the year in w hich they are elected 
In the event of a vacancy in the membership of the 
Editorial Board occurring through death or other 
reason, the Nominating Committee, for each such 
vacancy to be filled shall make an additional nomi- 
nation In this event the nominees elected who 
receive the greatest number of votes shall serve 
the longest terra of vacancies to be filled D Re- 
tiring members of the Editorial Board shall not be 
eligible for renomination until one year after their 
retirement 

Article VIII — Papers on Scientific Subjects 

Section 1 The Secretary shall be authorized to 
arrange programs for the scientific sessions at 
the annual meetings 

Article IX — Changes in Constitution and 
By-Laws 

Section 1 Proposed changes in the Constitution 
and By-Laws must be sent in w riting to the Secre- 
tary at least one month before the date of the 
meeting at which they are to be considered, and 
must be signed by at least three members The 
Secretary shall send a printed copy of any pro- 
posed change to each member at least two weeks 
before the next meeting and shall notify all mem- 
bers that they may vote by proxy 

Sec 2 If at this meeting tw o thirds of the votes 
cast shall favor the proposed change, it shall be 
made 
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OFFICERS, 1948-1949 

President — Miciivli Hi idli Bh rgeh, Columbia 
Umveisity College of Ph>faicians and Surgeons 
Vice-President — Lt o\u D FrniON, Nation il In- 
stitutes of Health, Bethcsda, Md 
Secretaiij-Treasuiei — Jut ls Freumj, Public 
Health Rcseaich Institute of the Citj of Ncn \ork, 
New York City 

Hanoi ary Piestdenl — Am nun F Coc\, Lcdcilc 
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Council — Jacques J Biionfenbrenner, Pvun 
R Cannon, Geoffhey Eds \.LL, Kaul F Mc^rn, 
Sanford B Hooelr, cr oj/icio , Thomas Frvncis, 
Jr 

PAST OFFICERS 

Presidents— 1913 Gerald B Webb 1915 James 
W JoBLiNG 1916 Richard Weil 1917 Iohn A 
Kolmeh 1918 Willi vM H Park 1919 Hans 
Zinsser 1920 Rufus I Cole 1921 Frederick 
P Gay 1922 George W McCoy 1923 II 
Gideon Wells 1924 Frederick G Nova 1925 
Wilfred H Manivahing 1920 Ludvig IIek- 
TOBN 1927 Karl Lindstliner 1928 Eugene 
L Opie 1929 0s\\aldT A\rRY 1930 Stanhope 
Bayne-Jones 1931 Alphonse R Dochez 1932 
Augustus B Wadsmortii 1933 Tiiomvs M 
Rivers 1934 Francis G Blake 1935 War- 
field T Longcope 193G Sanford B Hooker 
1937 Carl TenBroeck 1938 Donald T Fraser 
1939 George P Berra 1940 Paul R Cannon 
1941 Karl F Meyer 1942-1945 Jacques J 
Bronfenbrenner 1945-1947 Michael Heidfi- 
BERGEB 1947 Lloyd D Felton 
Fice-Presidents— 1913-1915 George W Ross 
1915 George P Sanborn 191GJoiinA Kolmer 
1947 Michael HEiDEiBrnoLR 
Secielary — 1913-1918 Martin J Synott 
Treasurer— 1913-1918 Willard J Stone 
Secretary Treasuicr — 1918-1947 Arthur F 

Coca 

CONSTITUTION 

(As revised May, 1947) 

Article I 

Section 1 This Association shall be called The 
American Association op Immunologists 
Section 2 The object of the Association shall be 
to promote the knowledge of immunology, chemo- 
therapy, virology and related disciplines, and to 
facilitate contact betiieen investigators in those 
and related fields 


Article II 

Section 1 The Vssoeiation shall be governed 
by a Council which shall consist of the Officers of 
the Association, four Councillors, and a representa 
tive of the Board of Editors of the Journal of 
Inimunologj 

Section 2 The Officers of the Association shall 
be A President, a Vice President, a Secretary, and 
a Treasurer 

Section 3 Tlie President, the Secretary, and the 
Treasurer sliall be elected at the regular annual 
meeting of the Association to serve for one >ear 
They shall take office the day after the end of the 
annual meeting 

Si ction 4 The President sliall not serve for 
more than one iear consecutively The Secretarv 
and the Treasurer are eligible for reelection 

Si ction 5 The outgoing President shall servo as 
Vice President for the jear subsequent to his 
Prcsidcncj 

Section 6 The Editors of the Journal of Im- 
munology sliall designate annually one out of their 
number as their representative with power to Aote 
in the Council of the Vssociation 

Section 7 One Councillor shall be elected each 
> ear to serve for four years No Councillor may be 
reelected until one Near after expiration of his 
term He may, how ever, serve in any other electn e 
office immediately after expiration of his term as 
Councillor 

Section S The President shall appoint a Nom- 
inating Committee of three (or more) members not 
holding executive office in the Association and shall 
ilcsignate the ChainiKAii The Nonunating Com- 
mittee shall make at least one nomination for each 
of the offices Nominations made by the Nominating 
Committee shall be transmitted to the Secretary 
at least six weeks before the annual meeting The 
Sccietarv shall send to every member of the 
Association, at least four (4) weeks before the 
annual meeting, a ballot containing the list of the 
nominees and spaces for such additional nominees 
as the mcmbeis might wish to propose 

Section 9 The members may vote b> mail 
Ballots sent by mail must be in the hands of the 
Secietary befoie the opening of the annual meeting 
Alternatively, members max vote at the annual 
meeting \t the annual meeting the Secretaiy shall 
picsent to tellers appointed by the Picsident, all 
ballots receix'ed by him 

SrcTiON 10 \ pluialitj' of votes shall be 
sufficient for election 
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Section 11 It is the duty of the Council to 
conduct the business of the Association 
Section 12 Should a vacancy occur in the 
Council other than by expiration of term of service, 
the Council may elect a member to fill the vacancy 
until the next regular meeting 
Section 13 The Vice President shall substitute 
for the President when necessary If a vacancy 
should occur in the offices of the Secretary or 
Treasurer the Council may elect a member to fill 
the vacancy for the unexpired portion of the term 
Section 14 In case of equal division of votes, 
the President shall cast the decisive ballot 

Articli} III 

Section 1 The Issociation shall consist of 
active members, members emeriti, and honorary 
members 

Section 2 Any qualified person engaged in the 
studj of problems related to the purpose of the 
Vssociation shall be eligible to active membership 
Section 3 Candidates for active membership 
shall bo nominated by two members of the 4ssocia 
tion on blanks furnished by the Secretary Appli- 
cations must bo accompanied by letters of rccom 
incndation of the sponsors, a curriculum vitae, 
reprints of publication and other suitable evidence 
of fitness Nominations are to be submitted to the 
Council which shall determine cligibilitj and shall 
post a list of candidates at the annual meeting The 
membership shall elect new members bj majority 
vote 

Section 4 Failure to paj dues for three sue 
cessue years shall annul membership However, 
the Council may reinstate a member if an accept 
able explanation is submitted 

Section 5 If a 2/3 majority of the Council 
decides that the interests of the Society require 
the expulsion of a member, the Secretarj shall 
notify the affected member in writing of the 
charges The Council shall allow a reasonable time 
for the presentation of his defence before acting 
Upon recommendation of a 2/3 majority of the 
Council, tlie Secretarv shall send a notice of the 
decision to each active member at least three w ccks 
before the next annual meeting At this meeting 
the becrotary shall, on behalf of the Council, pro- 
Jioso the expulsion , and on a two thirds vote of the 
members present, the member shall be expelled, 
his isscssment for the current jear shall be re 
turned and he shall cease to be a member of the 
Socictj 

Section G A member on attaining the age of 
sixti fixe years may elect to accept the status of 
member emeritus As such he shall retain xoting 
pru lieges but shall be rebexed of all financial 
obligations to the Associition including subscrip 
tion to the Journal of Immunologj and the Federa- 
tion Proceedings 


Section 7 The Council may nominate for 
honorary membership persons of extraordinary 
achievement in the field of endeavor of this Vssocia- 
tion Election to honorary membership shall follow 
the same procedure as that for election for office 
in the Association, and the Secretary, on order of 
the Council shall place nominations for honorary 
membership on the annual ballot 

Article IV 

Section 1 The members present at the annual 
meeting of the Associxtion shill constitute a 
quorum 

Section 2 A quorum of the Council for the 
traiisaetion of all business shall be three 

BY-LAAYS 

1 A regular meeting of the Association shall be 
held annually at such time and place as the Council 
shall determine 

2 Special meetings of the Association maj be 
held at the discretion of the Council 

3 Regular and special meetings shall be open to 
all members of the Association 

4 A meeting of the Council shall be held before 
each annual session of the Association 

5 The Past Presidents shall have the right of 
attending, without vote, the meetings of the 
Council 

6 The President may appoint a Past President 
as pro tempore Councillor at any stated meeting 
of the Council at which a quorum is not present 

7 The Council may transact, and vote by mail 
on, such business as cannot be conveniently trans- 
acted at meetings 

8 The fiscal year of the Association shall begin 
April first 

9 The Secretary shall arrange the program for 
the scientific meetings, w ith the advice of the other 
officers of the Association Papers intended for 
presentation at the meetings shall conform to the 
standards of the Journal of Immunology In case of 
doubt, the Secretarj shall have the right to submit 
papers to the scrutiny of two members of the 
Editorial Board of the Journal of Immunology, 
w hose decision shall be final 

10 The dues of the Association shall be deter- 
mined annually by the Council and shall include 
subscription to the Journal of Immunology 

11 Proposed changes in the Constitution and 
By-Laws must be submitted m writing to the 
Secretary The President shall then appoint a 
Committee of at least three members which shall 
communicate its recommendations to the Scere- 
tarj 

12 Recommendations of such Committees shall 
ho sent to the membership of the Association by 
the Secretarj with the annual ballot A change 
in the Constitution and the Bj Laws shall require 
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a t\\o-thirds majority of the members casting 
votes cither by mail or at the annual meeting 

13 The Journal of Immunology, ^^hlch ig the 
property and official organ of this Association, 
shall be administeied for the Association bj an 
Editorial Staff 

14 The Editorial Staff shall be organized and its 
members shall be elected by or may be removed by 
a majority vote of the Council of tiic Association 


15 If by force of circumstances it should be 
impossible to have in annual meeting, election of 
Officers and Council may be held entirely by mail 
If tins also should prove to be impossible, the 
Council may direct the Officers to continue in their 
Offices until such time is elections can be held 

16 The Council sh ill adopt temporary rules for 
the transition period ifter the adoption of the 
amended Constitution 
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The parenthesis following each listed name gives the Society affiliation and year of election 

(1) The American Physiological Society 

(2) American Society of Biological Chemists 

(3) The American Society for Pharmacology and Experimental Therapeutics 

(4) The American Society for Experimental Pathology 

(5) The American Institute of Nutrition 

(6) The American Association of Immunologists 


HONORARY MEMBERS 

Adrian, E D Dept of Phjsiology, Cambridge 
University, Cambridge, England (1, 1946) 
Castaneda, M Ruiz, M D Investigaciones Medi- 
cas. Hospital General, Mexico, D F Director, 
Department of Medical Research (6, 1942) 
Chopra, R N , M A , M D , So D (Cantab). 
FRCP (London) PIE School of Tropical 
Medicine, Calcutta, India Director, Professor 
of Pharmacology (3, 1938) 

Coca, Arthur P , A ill , M D Oradell, N J (6, 
1916) 

Dale.H H The Wellcome Trustees, Dilke House, 
Malct St , London, W C , England (3, 1926) 
Hektoen, Ludvig, M D 629 S Wood St , Chicago, 
III President, Chicago Tumor Institute (6, 
1919) 

Hitchens, Arthur P , M D Public Building, 
Wilmington 33, Del Health Commissioner, 
Wilmington, Del (6, 1913) 

Houssay, Bernardo A , M D Viamonte 2790, 
Buenos Aires, Argentina Director, and Professor 
of Physiology (1, 1942) 

Huntoon, P M , M D Woodbridge, Conn (6, 
1918) 

Erogh, August Juliane Marariesvej 34, Copen- 
hagen, Denmark (1, 1946) 

Lapicque, L Laboratorj of Physiology, The Sor- 
bonne. Pans, France (1, 1946) 

Loewi, Otto, M D New York University College 
of Medicine, 477 First Ave , New York City 
Research Professor in Pharmacology (3, 1941) 
McCoy, George Walter, M D Louisiana State 
University Medical School, New Orleans 
Director, Department of Public Health (6, 
1916) 

Novy, Frederick G , M D , Sc D , LL D 721 
Forest Ave , Ann Arbor, Mich Dean Emeritus 
and Professor Emeritus of Bacteriology, Medical 
School, University of Michigan (6,1920) 
Orbeli, L A Academy of Sciences of the USSR, 
Moscow , USSR (1, 1946) 

Porter, William Townsend, )M D , Sc D , LL D 
Do%er, Mass Emeritus Professor of Compara- 
liic Physiology, Hanard Vniiersity (I, 1891) 
Sherrington, Sir Charles S , O M , Sc D , M D , 


F R S “Broomside,” Valley Road, Ipswich, 
England Former Wayneflete Professor of Physi- 
ology, Oxford University, Former President of 
the Royal Society (1, 1904) 

Sordelli, A Institute of Bacteriology, Depart- 
ment of Pubhc Health, Buenos Aires, ii^eatiai 
Director (6, 1942) 

RETIRED MEMBERS 

Addison, William H , M D University of Penn- 
sj Ivania, Philadelphia, Pa Professor of Histology 
and Embryology (I, 1928) 

Allen, William P , Ph D , D Sc University of 
Oicgon Med Sch , Portland Emeriliis Prof of 
Anatomy (1, 1929) 

Babkin, B P,MD,DSo,FRSC McGlil 
University, Montreal, Canada Prof of Physi- 
ology (1, 1924) 

Baehmann, George, M D , F V C P Emory Uni- 
versity Sc)iool of Med , Emoi v University , Ga 
Emeritus Prof of Physiology (1, 1912) 

Brown, Edgar D , Pharm D , AX D PaynesviIIe, 
Mmn Emeritus Assoc Prof of Pharmacology 
(1, 1907, 3, 1909) 

Burton-Opitz, Russell, Ph D 218 Bridle Way , 
Palisade, N J illending Cardiologist, Lenox 
Hill Hospital, Attending Physician, Cumberland 
Hospital, Consulting Cardiologist Englewood, 
Horth Hudson, Holy Name and Hackensack Hos 
Pitals (1, 1902, 3, 1919) 

Campbell, H Louise, Ph D 900 Windsor Ave , 
Windsoi, Conn (5, 1933) 

Child, Charles M , PhD , D Sc (hon ) Stanford 
University, Calif Member, Aat’l Academy of 
Sciences, Emeritus Prof , UniiersUy of Chicago 
(1, 1923) 

Clark, Eliot R , AI D Universiti of Pcnnsyl- 
lama, Philadelphia, Pa Prof and Head of Dept 
of Anatomy (1, 1919) 

Coca, Arthur F, AID Ledeilo Ijaboratones, 
Ptarl River, N Y Medical Dircelor (6 1916) 

Culler, Elmer A , Ph D Umversiti of Rochester, 
Rochester, N Y Prof of Psychology and Direc- 
tor of the Lab (1 1936) 

Dawson, Percy M , M D 665 E Mary land A\ o , 
Claremont, Calif (1, 1900) 
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Dooley, M S, MD Syivcuse Umv College of 
Hied , Syicicuse, N 4 Pi of of Pharinatologij 
(3, 1923) 

Durrani, Edwin P , Ph D Ohio State Uiiiveibitj', 
Columbus, Ohio E men Ill's Assoc Prof of Physi 
ology (1,1928) 

Erlanger, Joseph, HI D , LL D , Sc D Wibliing- 
ton Univ Sell of Hied , St Louis, HIo Emcrilus 
Prof of Physiology Membci of the iVall Icad- 
emy of Sciences (1, 1901) 

Famulener, Lemuel W , Pli C , HI D 275 Liigle 
St , Englewood, N J (6, 1920) 

Fitzgerald, Mabel P , 51 V Gcoige Srj Ldiiiliuigh, 
Scotland (1, 1913) 

Forbes, Henry S , M D Ilai vaid Hledie d .School, 
Boston, Hlass Issoc in \euiopathologii (1,193D 
Githens, Thomas S , HI D The Cambi idge Mden 
Paik, Wissahielvon ind School Lane, (.iciiuin- 
town, Philadelphia, Pi (1, 1915) 

Glaser, O C , Ph D Vmheist College, Hnihcrst, 
Hlass Piof of Biology (1, 1913) 

Hale, Worth, HI D Hntiim, New Himpahiie (1, 
1908, 3, 1908) 

Halsey, John T , HI D P 0 Box 2fa4, Wavelaiul, 
HIiss Emeritus Pi of of Pharmacology, Tulane 
Univ (3, 1929) 

Herrick, C Judson PhD Univcisitj of Clue igo, 
Chicago, 111 LmeiitusPiof of Neurology, Mem- 
ber of the A all Academy of Sciences (1, 1007) 
Hoskins, R G , Ph D HID SO Vaiiek Rd , 
Waban 68, Hlass (1, 1911) 

Knowlton, Frank P , HI D Syi icuse Umveisity 
Col of Med , Syiacuse , N Y Emciitus Piof of 
PhiiSiologij (1, 1911) 

Kyes, Preston, Sc D , HI D Umvcisitj' ol Chi- 
cago, Chicago, 111 Emci tilts Piof (G, 1918) 
Laurens, Henry D PhD, HID The Roekefellci 
Institute, New Hoik City Associate (1, 1913) 
Lewis, Warren H , HI D Wistai Institute of 
Hnatomy and Biology , Phihdelphi i, P i Mem- 
bei , Membei of the Nall icademy of Sciences (1, 
1919) 

Loebel, Robert O , HI D 205 East 7Sth St , New 
Hoik City (1,1928) 

Mackenzie, George M , HI D Hlaiy Imogenc Bas- 
sett Hospital, Coopeistow n, N Y Physieian-in- 
Chief, Directoi, Otsego County Lab (6, 1912) 
Moulton, C Robert, Ph D 5602 Doi chestci Vve , 
Chicago, 111 (5, 1933) 

Parker, George H , Sc D 16 Beikeley St , Cam- 
bi idge, Mass Emeiitus Professoi of /oology. 
Harvard Univ, Membei of the Alatl Aeademy of 
Sciences (1, 1909) 

Pilcher, J Douglas, HI D City Hospital, Scian- 
ton Rd , Cleveland, Ohio Assoc Piof of 
Pediatrics, Western Keseive Umv School of Medi- 
cine (3, 1911) 

Pohlman, Augustus G , HI D Univeisity of 


Southern Cilifoinia, I os Vngeles, Calif Issoc 
Prof Dept of Otolaryngology (1, 1934) 

Pratt, Irederick H, HID Boston Umvcisity 
Sell of Med , Boston, Miss Emeritus Prof of 
Physiology (I, 1919) 

Quinby, William C, MD ILiivaid Umveisity 
Hied Sell , Boston, HI ibs Clin Prof of Geiiito 
urinary Suryci y (1,1916) 

Riddle, Oscar, Ph D Cold Spring Harbor, L I , 
N \ Visiting Pro] from the U S (in South 
imtrica) Member of the Yatl Academy of Sci 
cnees (1, 1919) 

Rogers, Charles G , Ph D , Sc D Obcrlin Col- 
lege, Oberlin, Ohio Prof of Comparatiic Physi- 
ology (1, 1911) 

Roth, George B , HI D 3811 T St , N W , Wash 
ington, D C Emeritus Prof of Pharmacology, 
Geo Washington I nil (1, 1914, 3, 1911) 

Sabin, Florence R , HI D , Sc D 1333 E 10th 
Vve , Denvei 3, Colo Emeritus Member, Roc] e- 
fcllcr Inst , Member of National icademy oj 
Sciences (1, 1923) 

Sacks, Ernest, M D 97 liundcl PI , St Louis, 
HIo Lmcntiis Pro) of CUn Neurological Sur- 
gery, Washington [ nil Med Sch (1, 1910) 
Sappington, Samuel W , HI D , D Sc P 0 Box 
81, Biyn Hliwi, Pa Prof of Pathology, Hahiie 
mann Hospital (6, 1913) 

Schultz, W H , Ph D 3102 18th St , N W , W ish- 
ington, D C Emeritus Piof of Pharmacology, 
Lniv of Maryland (1, 1907,3, 1909) 

Smith, Sibil L , V HI 1421 44th St , N W , Wash- 
ington, D C 

Snyder, Charles D PhD 4709 Keswick Rd , 
B iltimore. Hid Emeritus Prof of Expll Physi- 
ology, Johns Hopkins Unu (1, 1907) 

Sweet, J E , M D , Sc D Unadilla, N Y 
Emeritus Prof of Surgical Res, Cornell L iiii 
Med Col (1, 1913) 

HValker, Ernest Linwood, S D 50 Winchestei St , 
Sin Fuincisco, Cilif (3, 1931) 

Wood, Horatio C , Jr , HI D Ph HI 319 S 41st St , 
Philadelphi i4,Peniu Piofessorof Pharmacology 
and Theiapeutics, I'liiv of Pennsylvania, Pro- 
fessor of Materia Mcdica, Philadelphia College 
of Pharmacy and Science (3, 1908) 

HVulzen, Rosalind, PhD Oicgon State College, 
Coivallis -isst Piof of /oology (1, 1916) 
Yerkes, Robert M , Ph D Yale Laboratoiies of 
Piimate Biology, New Haven, Conn Prof o] 
Psychobiology, Vale Lniv , Member of the \all 
Academy of Sciences (1, 1904) 

MEMBERS 

Abbott, Lynn D F , Ph D Medical College of 
Virginia, Richmond, Va Assoc Piofessoi of 
Biocheimstry (2, 1948) 

Abramson, David 1 , HI D Department of Hledi- 
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cme, University of Illinois, Chicago 12 As- 
sistant Clinical Pro/essor, iUending Physician, 
Hines Veterans Hospital, Associate Physician, 
Michael Hecse Hospital (1, 1937) 

Abramson, Harold A , M D 133 E S8th St , 
New York City Assistant Professor of Physi- 
ology, College of Physicians and Surgeons, 
Columbia University (1, 1930, 2, 1934) 

Abreu, Benedicts , M S , Ph D , Division of Phar- 
macology, Umv of California Medical School, 
San Francisco Assistant Professor of Pharma- 
cology (3, 1941 ) 

Acheson, George H , M D Univ of Cincinnati, 
College of Medicine, Cincinnati, Ohio Head, 
Dept of Physiology (1, 1942 , 3, 1945) 

Adams, Georgian, M A , D Sc United States De 
partment of Agriculture, Washington 25, D C 
Senior Experiment Station idministrator. Office 
of Experiment Stations (5, 1946) 

Adams, John M , M D Department of Pedi- 
atrics, W 205 University Hospital, University 
of Minnesota, Minneapolis Associate Professor 
of Pediatrics (4, 1947) 

Adams, Mildred, M A , Ph D Takamine Labora- 
tory, Clifton, N J Research Chemist (2, 
1934) 

Adams, R Charles, M D , CM, MS (Anes- 
thesiology), Mayo Clinic, Rochester, Minn 
Instructor tn Anesthesia, Mayo Foundation, 
University of Minnesota Member of Mayo 
Clinic Staff, Section on Anesthesia (3, 1942) 
Adams, W Lloyd, M D , Ph D US Public 
Health Service Hospital, Lc\ington, Ky Chief 
of E C N T Service and Personnel Physician 
(3, 1942) 

Adams, Wright R ,B S ,M D Dept of Medicine, 
University of Chicago, Chicago 37, III Associ- 
ate Professor of Medicine (1, 1946) 

Addis, Thomas, M D , M R C P Lane Hospital, 
San Francisco, Calif Professor of Medicine, 
Stanford University (I, 1922) 

Ades, Harlow Whiting, Ph D Box 734, Emory 
University, Ga (1, 1945) 

Adler, Harry F , M S , Ph D , M D Chief, Dept 
of Physiology, School of 4viation Medicine, 
Randolph Field, Texas (1, 1943) 

Adolph, Edward Frederick, Ph D School of 
Medicine and Dentistry, University of Roches- 
ter, Rochester, N Y Professor of Physiology 
(1. 1921) 

Adolph, William H , Ph D Peiping Union Medi- 
cal College, Peiping, China Professor of Bio- 
chemistry (2, 1946, 5, 1934) 

Ahlquist, Rajinotid P , MS, Ph D Dept of 
Pii 11 raacology , Unix of Georgia School of Modi 
cine, \ugusta Professor and Chairman of the 
Dept of Pharmacology (3, 1945) 

Albanese, Anthony A , Ph D G 7 Tower Laby , 
Children’s Medical Serxicc, Bellevue Hospital, 


New York, N Y Associate Professor of Pedi- 
atric Biochemistry, Neii Yor) Umiersity College 
of il/cdicine (2, 1944) 

Albaum, Harry G , M Sc , Ph D Brookly n Col- 
lege, Bedford Avenue and Avenue H, Brooklyn, 
X' Y Assislanl Professor of Biology (2, 1947) 

Albert, A , M A , Ph D , M D May o Foundation, 
Rochester, Minn Research Associate (1, 
1947) 

Albritton, Errett C , M D George Washington 
Umversity Medical School, 1339 H St , N W , 
Washington, D C Professor of Physiology and 
Head of the Department of Physiology (1, 1933) 

Alexander, Robert S , A B , M A , Ph D School 
of Medicine, Western Reserve Univ , 2109 Adel- 
bert Road, Cleveland, Ohio Instructor in Physi- 
ology (1, 1946) 

Algire, Glenn H , M D National Cancer Insti- 
tute, Bethesda, Md Senior Assistant Surgeon, 
U S Public Health Service (4,1945) 

Allan, Frank N , M D Lahey Clinic, 60S Cotn- 
monwcalth Ave , Boston, Mass Executive 
Director of the Medical Department (4, 1930) 

Allen, Charles Robert, Ph D University of 
Texas, School of Medicine, Galveston Asswfani 
Professor of Department of Anesthesiology (1, 
1943) 

Allen, Frank W , Ph D 1557 Life Science Build 
ing, University of California, Berkeley , Cahf 
Associate Professor (2, 1947) 

Allen, Frederick M , M D 1031 Fifth Ave , 
New York City Professor of Medicine, Poly- 
clinic Medical School and Hospital (IR, 1924, 
4, prior to 1920) 

Allen, J Garrott, M D University of Chicago, 
University Clinics, Chicago, III Instructor in 
Surgery (1, 1943) 

Alien, Lane, MS, PhD , MD University ot 
Georgia School of Medicine, University Place, 
Augusta Associate Professor of Anatomy 
(1. 1939) 

Alien, Shannon C, PhD Cornell University, 
Public Hoaltli and Preventive Medicine, Now 
1 ork Citv a, 1945) 

Allen, Thomas H , Ph D College of Physicians 
and Surgeons, Columbia Lniversity, 630 16Sth 
St , Xew A ork 32, X Y Itislruclor in Physi 
ology (I, 1947) 

Allen Willard M , M D Washington University 
School of Medicine, 630 S Kingshighway Blvd , 
St Louis, Mo Professor of Obstetrics and 
Gynecology (I, 1934) 

Alles, Gordon A , hi S , Ph D 770 S Arroyo 
Parkway, Pasadena, Cahf Lecturer in Phar- 
macology, Unnersily of California Medical 
School, San Francisco, and Research Associate 
in Biology, California Institute of Technology, 
Pasadena (1, 1932, 3. 1941) 

Ailing, Eric L , M D School of Meihcnie and 
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Dentistry, University of Rochester, Rochester 
7, N Y Associate in Radiology (4, 1947) 
Allison, James B , Ph D Rutgers Uiuv , New 
Brunswick, New Jersey Director, Bureau of 
Biological Research (2, 1946) 

Almquist, Herman J , Ph D F E Booth Co 
Laboiatones, 1290Poi\cll St , Enieiyville, Calif 
Director of Research (2, 1937, 5, 1937) 
Alture-Werber, Erna Jewish Hospital of Biook- 
lyn, Brooklyn, N A' Director, Research 
Labotaloiy (6, 1948) 

Alvarez, Walter C , jM D hi lyo Clinic, Roches- 
ter, Minn Professoi of Medicine, Mayo Foun- 
dation (1, 1917, 3R, 1921) 

Alving, Alf Sven, M D Billings Hospital, Uni- 
versity of Chicago, 950 E 59th St , Chicago, 111 
Associate Professor of Medicine (1, 1939) 
Amberg, Samuel, M D , F A A. P Mijo Chiuc, 
Rochester, hlinii Associate in Pediatrics, Is- 
sociate Professor of Pediatrics, Mayo Foundation 
(IR, 1903, 2, 1906, 3R, 1909) 

Amberson, William R , Ph D University of 
Maryland School of Medicine, Baltimore Pro- 
fessor of Physiology (1, 1924) 

Ambrose, Anthony M , M S , Ph D Western Re- 
gional Research Laboratory, SOO Buchanan St , 
Albany, Calif Pharmacologist, U S Depart- 
ment of Agriculture, Bureau of Agricultural 
Chemistry and Engineering (3, 1937) 

Ames, Stanley R , Ph D Distillation Pioducts, 
Inc , Rochostei , N A Senior Research 
Chemist (2, 1948) 

Amoss, Harold L , M D M S , Dr P H , Sc D 68 
Deerfield Drive, Greenwich, Conn (4, 1922, 
6, 1917) 

Andersch, Mane A , Ph D University Hospital, 
Baltimore, Md Biochemist, University IJospilal, 
Instructor in Medicine, University of Maryland 
(2, 1940) 

Andersen, Dorothy H , M D Babies Hospital, 
Broadway and 167th St , New York City 
Assistant Professoi of Pathology, Columbia Uni- 
versity (4, 1935) 

Anderson, Evelyn M , hi A , hi D 7206 Blair 
Rd , N W , Washington 12, D C (1, 1934) 
Anderson, Hamilton H , MS, M D Pharma- 
cology Laboratory, Univ of California Medical 
School, San Francisco Professor of Pharma- 
cology (3, 1931) 

Anderson, Oscar Daniel, Ph D Dept of Psychol- 
ogy, Cornell Univeisity, Ithaca, N A'' (1, 1939) 

Anderson, Robert S , Ph D Univ of South 
Dakota Sch of hied , Vei million, S D Pio- 
fessoi of Physiology (1, 1948) 

Anderson, Rudolph J , Ph D Sterling Labora- 
tory, Yale University, New Haven, Conn 
Professor of Chemistry (2, 1915) 

Anderson, W A D , M A , M D Marquette 
University School of hledicine, Milwaukee, 


Wis Professor of Pathology and Bacteriology 
(4, 1941) 

Anderson, William E , M A Eastern State 
Farmers' Exchange, Westbrook Farm, Rockville, 
Conn Biochemist (2, 1931, 5, 1933) 
Andervont, H B , Sc D National Cancer Insti 
tute, Bethesdi, Md Biologist, U S Public 
Health Service (4, 1939) 

Andrews, James C , Ph D University of North 
Carolina, Chapel Hill Professor of Biological 
Chemistry and Nutrition (2, 1925) 

Andrus, E Cowles, hi D 21 E Eager St , Balti- 
more 2, Md issistant Visiting Physician, 
Usociatc Professor of Medicine, Johns Hopkins 
Unnersily (1, 1925) 

Anfinsen, Christian B , Jr , hi S , Ph D Harvard 
Univ hied Sch , Boston, Mass Associate in 
Biological Chemistry (2, 1946) 

Angerer, ClilTord, Ph D Ohio State University, 
Columbus Issociate Professor of Physiology 
(1, 1943) 

Angevine, D Murra>, hi D Univ of Wisconsin 
Medical School, hladison, Wis Professor of 
Pathology (1, 1940) 

Ansbacher, Stefan, M S , D Sc 17 Loci Court, 
Rockville Centre, N A (2, 1939) 

Anslow, W Parker, Jr , Ph D New A’'ork Liii- 
veisitj College of hledicino. New York City 
Isst Professor of Physiology (2, 1948) 

Anson, Mortimer L , Ph D Continental Foods, 
Inc , Hoboken, N J Director of Chemical 
Research (2, 1937) 

Apperly, Frank L , hi A , D Sc , hi D , FRCP 
hledical College of Virginia, Richmond Profes- 
sor of Pathology (4, 1936) 

Archibald, Reginald M , MV, Ph D , hi D 
The Rockefellei Institute foi hledical Research, 
New A''oik, New A'oik (2, 1947) 

Arkin, Aaron, hi V , hi D , Ph D Suite 2006, 
25 E Washington St , Chicago, 111 Rush 
Professor of Medicine, U of III Prof and Chair- 
man, Dept of Medicine, Cook County Graduate 
School (1,1914,3,1919) 

Armstrong, Harrj G , hi D Randolph An Foico 
Base, R indolph Field, Texas Bug Gen 4F, 
Sell of Aviation Mid , Comdl (1, 1948) 
Armstrong, Philip B , hi D College of hledicine, 
Syracuse Univ , Syracuse 10, N Y Professor of 
Anatomy (1, 1945) 

Armstrong, W D , hi S , hi D , Ph D 17 hledical 
Sciences Bldg , University of hlinnesota, hlin- 
neapolis Professor and Head of Physiological 
Chemistry (2, 1938) 

Arnold, Aaron, M S , Ph D Sterling-Winthrop 
Research Institute, Rensselaer, N Y Head of 
Nutritional Reseat eh Laboratory (5, 1947) 
Arnold, Lloyd, AM, M D 1538 E 57th St , 
Chicago, 111 (4, 1930,6, 1925) 

Arnow, L Earle, Ph D , M D Medical Research 
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Division, Sharp and Dohme, Glenolden, Pa 
Director of Research (2, 1940) 

Aronson, Joseph D , M D Phipps Institute, 
University of Pennsylvania, Philadelphia 4 
Associate Professor of Bacteriology (4, 1927, 
6, 1925) 

Artom, Camillo, M D Bowman Gray School of 
Medicine, Winston-Salem, N C Professor of 
Biochemistry (2, 1944) 

Ascham, Leah, Ph D Kansas State College, 
Manhattan Professor, School of Home Eco- 
nomics (5, 1935) 

Asenjo, Conrado F , Ch E , M S , Ph D School 
of Tropical Medicine, San Juan, Puerto Rico 
Associate Professor of Chemistry and Head of 
Department of Chemistry and Nutrition, School 
of Tropical Medicine of the University of Puerto 
Rico under the Auspices of Columbia University 
(2, 1944) 

Ashburn, Llewellyn L , hi D National Institute 
of Health, Bethesda 14, Md Senior Surgeon, 
U S Public Health Service (4, 1947) 

Ashby, Winifred M , Ph D 305 10th St , N E , 
Washington, D C Senior Scientist, Federal 
Security Agency (St Elizabeth's Hospital) 
(6, 1923) 

Ashman, Richard, M S , Ph D School of Medi- 
cine, Louisiana State University, New Orleans 
Professor of Physiology (1, 1925) 

Astwood, Edwin Bennet, M D , CM, Ph D 
Pratt Diagnostic Hospital, 30 Bennet St , Bos- 
ton, Mass Research Professor of Medicine at 
Tufts Medical School (1, 1939) 

Atkin, Lawrence, Ph D Wallerstein Labs , ISO 
Madison Ave , New York 16, N Y Research 
Chemist (2,1946 , 5, 1946) 

Aub, Joseph C , M D Harvard Medical School, 
Boston 15, Mass Professor of Research Medicine 
(1, 1919, 5, 1933) 

Austin, J Harold, M D 711 hlaloney Clinic, 
36th and Spruce Sts , Philadelphia, Pa Direc- 
tor, Pepper Laboratory (2, 1922) 

Avery, O T , M D , Sc D , LL D Hoods Hill 
Road, Nashville, Tenn Member Emeritus, 
Rockefeller Institute for Medical Research 
(4, 1921, 6, 1920) 

Axelrod, Bernard, Ph D Western Regional Re 
search Laboiator 3 f, Albaiij , Calif Issociate 
Chemist (2, 194S) 

Axtmajer, Joseph H B S V M , Ph D Uiii- 
aorsitj of Puerto Rico Rio Picdras, Puerto Rico 
Professor of Chemistry (a 1935) 

Ajer, Conrad, M D Bure lu of He ilth Augusta, 
Mime (6,1944) 

Bach, L M N , Ph D 1 u! me Unix School of 
hltd , Neil Orleans Li Professor of Physi 
ology (I, I94S) 

Bachem, Albert, Ph D College of Medicine, 


University of Illinois, 1853 W Polk St , Chicago 
Professor of Biophysics (1, 1933) 

Bachman, Carl, M D University of Pennsylvania 
School of Medicine, Philadelphia Prof of 
Obstetrics and Gynecology (2, 1941) 

Baer, Erich, Ph D Banting and Best Depart- 
ment of Medical Research, 100 College St , 
Toronto, Ontario, Canada Associate Professor 
(2, 1942) 

Baernstein, Harry D , M S , Ph D National In- 
stitute of Health, Bethesda, Md Senior Bio- 
chemist (2, 1934) 

Baetjer, Anna M , D Sc Johns Hopkins School 
of Hygiene and Public Health, 615 N Wolfe St , 
Baltimore 5, Md Assistant Professor of Physi- 
ological Hygiene (1, 1929) 

Bahrs, Alice M , M A , Ph D Deaconess Hos- 
pital, Spokane, Wash (1, 1933) 

Bailey, Cameron Vernon, M D , CM 303 E 
20th St , New York City Clinical Professor of 
Medicine, New York Post-Graduate Medical 
School, Columbia University (2, 1920 , 5, 1933) 
Bailey, Orville T M D Harvard Umv Medical 
School, 25 Shattuck St , Boston, Mass Assistant 
Professor in Pathology (4, 1939) 

Bailey, Percival, M D , Ph D Umv of Illinois 
College of Medicine, 1853 West Polk St , Chicago 
12, 111 Professor of Neurology and Neurosurgery 
(1, 1941) 

BaitseJI, George Alfred, AM, Ph D Yale 
University, Osborn Zoological Laby , 165 Pros- 
pect St , New Haven, Conn Professor of Biology 
(1, 1915) 

Baker, A B , M D University of Minnesota 
Medical School, 19 Millard Hall, Minneapolis 
Director and Professor, Division of Neurology 
and Neuropathology (4, 1940) 

Baker, James A , M D Neii Aork State Veteri- 
nary College, Cornell University , Ithaca, N Y 
Professor of Bacteriology (4, 1947) 

Baker, Roger D , M D Medical College of 
Alabama, Birmingham 5 Professor of Pathol- 
ogy (4, 1939) 

Baldes, Edward 3 , A M , Ph D 427 Fifth Vve , 
S W , Rochester, Minn Issistaut Professor of 
Physics, Mayo Foundation, Graduate School, 
L nuersity of Minnesota (I, 1930) 

Baldwin, Francis Marsh, A M , Ph D University 
of Southern California, Los Angeles Professor 
of Zoology and Director of Experimental Marine 
Biology (1, 1919) 

Bale, William F , Ph D University of Rochester, 
School of Medicine and Dentistry, Rochester, 
N A Associate in Radiology (1, 1943) 

Ball, Eric G , M A , Ph D Harvard Medical 
School, Boston, hlass Professor of Biochemistry 
(2, 1934) 

Ball, Howard A , M D San Diego County General 
Hospital, N Front St , San Diego, Calif Path- 



548 


FEDERATION PROCEEDINGS 


ologisl, San Diego County General and Paradise 
Valley Hospitals (4, 1937) 

Balls, Arnold Kent, Ph D Enzyme Research Lab- 
oratory, U S Bureau of Agricultural and In- 
dustrial Chemistry, Western Regional Research 
Laboratory, 800 Buchanan St , Albany 6, Calif 
Head Chemist, Adjunct Professor, The George 
Washington University (on leave) (2, 1932) 
Bang, Frederick B , M D Johns Hopkins IIos 
pital, Baltimore, IMirylaiui [ssistaiU Pro 
fessor in Medicine (4, 1947) 

Banus, Mario Garcia, M Sc , D Sc Bright Mead- 
ow s, Chesterton n, Md (1, 1927) 

Bard, Philip, A M , Ph D Johns Hopkins Uni- 
versity School of Medicine, 710 N Washington 
St , Baltimore, Md Professor of Physiology, 
Member National Academy of Sciences (1, 1929) 
Barker, H A , Ph D 304S Life Science Bldg , 
Univ of California, Bcikclc\ I, Calif Professor 
of Soil Microbiology (2, 1946) 

Barker, S B , Ph D College of Medicine, State 
University of Iowa, Iowa City Associate Pro- 
fessor of Physiology (1, 1938) 

Barlow, O W , M D , Ph D R F D 3 Warwick 
Road, Winchester, N H (1, 1936, 3, 1944) 
Barnes, B O , V, M , Ph D Bo\ 967, Station 
Hospital, KAAF, Kingnun, Anz Proftssoi of 
Health Education, Lnivctsihj of Dcniei (I, 
1932) 

Barnes, LaVerne A , B S , MS, Ph D Naval 
Medical Research Institute, National Naval 
Medical Center, Bethesda 14, Maryland Head, 
Bacteriology Facility (G, 1931) 

Barnes, Richard Henr>, Ph D Sharp A Dohme, 
Glenolden, Pa Diiectoi of Biochemical Re- 
search, Medical Research Division (2, 1941 , 
5, 1944) 

Barnes, Thomas C , D So Hahnemann Medic d 
College and Hospital of Phil idelpia, Phil ulelphia, 
Pa Assoc Piofessoi of Phaimacology (1,1942, 
3, 1948) 

Barnura, Cyrus P , Jr , Ph D 210 Millard Hall, 
Univ of Minnesota, ^Iinneapolis 14, Minn As- 
sociate Professor of Physiological Chemistry 
(2, 1946) 

Barott, Herbert G , E E US Department of 
Agriculture, National Agricultural Research 
Center, Beltsville, Md Biophysicist, Animal 
Nutrition Division, Bureau of Animal Industry 
(5, 1938) 

Barrera, S Eugene, M D Albany Medical College, 
New Scotland Ave , Albany, N Y (1, 1937) 
Barron, Donald H , MS, Ph D , ;M A (Cam- 
bridge) Yale University School of Medicine, 
New Haven, Conn Associate Professor of Phys- 
iology (1, 1943) 

Barron, E S Guzman, M D Dept of Medicine, 
Univ of Chicago, Chicago 37, 111 Associate Pro- 
fessor of Biochemistry (2, 1931) 


Bartley, S Howard, PhD P 0 Box 763, Last 
Luibing, Mich (1,1935) 

Bass, Allan D , ^I S , AI D Univ of Syracuse 
School of Medicine, Syracuse, N Y Professor of 
Pharmacology (3, 1911) 

Batchelder, Esther L , AM, Ph D 8^133 Wood 
( lilT Ct , Sih cr Spring, Md (1, 1933) 

Bateman, John B , Ph D Plnsical A Chein 
Dnision, Camp Delruk, I redenck, Md (1, 
1915) 

Bates, Robert W , Ph D E R Squibb and Sons, 
Biological Laboratories, New Brunswick, N J 
Head, Endocrine Dciclopmcnt Dept (2, 1936) 
Battcrman, Robert C , M D New York Univer- 
sity College of Medicine, 477 First Ave , New 
York City Instructor in Therapeutics (3, 
1941) 

Baudisch, Oskar, Ph D Saratoga Springs, N Y 
Director of Research, Saratoga Springs Author- 
ity, State of New York (2, 1931) 

Bauer, J H , M D The Rockefeller Foundation, 
20 Rue de la Biume, Pins, (8°) France (4, 
1935) 

Bauer, Walter, M D Massachusetts General 
Hospital, Boston Associate Professor and Tu- 
tor in Medicine, Harvard Medical School, 
Colonel, MC, Army Service Forces Hq 8th Service 
Command, Dallas, Texas (1, 1929) 
Baucrnfcind, J C , M S , Ph D Hoffmann-La 
Roi lie, Inc , N Utley 10, N J Chief of ipplitd 
A utiilion (5, 1917) 

Bauman, Louis, M D Columbi i Presbyterian 
Midu d Center, New AorkCity Assistant Pro- 
fessor of Clinical Medicine (Retired), Columbia 
Uniiersily (2, 1912) 

Baumann, Carl A , MS, Ph D Biochemistry 
Dept , University of Wisconsin, Madison 
Professor of Biochemistry (2, 19 58 , 3, 1938) 
Baumann, Emil J , Ph D 7 Church Lane, Scars- 
dale, N Y Chemist, Monlefiore Hospital (2, 
1922) 

Baumberger, J Percy, MS, Sc D Physiology 
Dcpirlmcnt, St inford University, Cdif Pro- 
fessoi of Physiology (I, 1921) 

Baxter, James G , Ph D 228 Sagamore Drive, 
Rochester 12, N Y Supervisor, Organic Research 
Dept , Distillation Products, Inc (2, 1946) 
Baxter, James H , M D Dept of Aledicme, 
Johns Hopkins llospit d, B dtimore, Md (3, 
1948) 

Bay ne- Jones, Stanhope, M A , Sc D , M D New 
York Hospilil, Coinell Medic d Centei, 525 E 
6Sth St , New Aoik 21, N A' Piesidont, Joint 
idministiatiie Board (4, 1927, 6, 1917) 
Bazett, Henry C, MA, MD, FRCS Uni- 
versity of Pennsylvania, School of Medicine, 
Philadelphia Professor of Physiology (I, 
1921) 

Beach, Eliot F , Ph D Mctiopolitan Life In- 
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suiance Co , Ne\\ York Cit> Research Bio- 
chemisl (2, 1941 , 5, 1942) 

Beadle, Buell W , M S , Ph D George W Gooch 
Lab , Ltd , Los Angeles, Calif Director (2, 
1947) 

Bean, John , M S , Ph D , M D University 
of Michigan, Ann Arboi Professor of Physiol- 
ogy (1, 1932) 

Beard, Howard H , Ph D Holy Cioss Hospital, 
Chicago, 111 (2, 1928 , 5,1933) 

Beard, Joseph W , M D Duke Hospital, Durham, 
Is G Professor of Surgery (4, 193S , 6, 1940) 
Beazell, James Myler, Ph D , M D 104 South 
Michigan Ave , Chicago, HI Instructor in Physi- 
ology and Pharmacology, Northwestern Untv 
School of Medicine (1, 1939) 

Beck, Claude S , M D Lakeside Hospital, Cleve- 
land, 0 Professor of Neurosurgery, Western 
Reserve Umverstly, Associate Surgeon, Lakeside 
Hospital (4, 1930) 

Beck, Lyle V , M S , Ph D 9503 Edgley Road 
Bethesda, Md (1, 1941 ) 

Becker, R Frederick, MS, Ph D Dept of 
Anatomy, Umv of Washington, Seattle 5, Wash 
(1, 1941) 

Becker, Theodore J , M A , Ph D Sterling Wm- 
throp Research Institute, 33 Riverside Avenue, 
Rensselaer, N Y Head, Pharmacology Section 
(3, 1944) 

Beckman, Harry, M D Marquette University 
School of Medicine, Milisaukee, Wis Profes- 
sor and Director of the Department of Pharma- 
cology (3, 1937) 

Beecher, Henry K , M D Massachusetts General 
Hospital, Boston Dorr Professor of Research in 
Anaesthesia, Harvard Medical School, Anes- 
thetisl-in Chief, Massachusetts General Hospital 
(3, 1940) 

Behnke, Albert R , MS, M D Naval Medical 
Research Institute, Bethesda, Md Executive 
Director (1, 1946) 

Behre, Jeanette Allen, Ph D Department of 
Biochemistry, College of Physicians and Sur- 
geons, 630 W 16Sth St , New York City Associ- 
ate (2, 1925) 

Behrmann, Vivian G, PhD Wajne Umv, 
Detroit, Mich Instr Grad School, Henry 
Ford Hosp , Res Physiologist (1, 1943) 
Belding, David L , M D Boston University 
School of Medicine, Boston, Mass Professor of 
Bacteriology and Experimental Pathology (4, 
1927) 

Belding, Harwood S , Ph D QMC Climatic 
Uiboratorj , Laurence, Mass Director (1, 
1945) 

Bell, E T , M D 110 Anatomy Bldg , Umversity 
of Minnesota, Minneapolis Professor of Path- 
ology (4, 1931) 

Bender, M B, MD Nen Aork Umversity 


College of Medicine Issociate Professor of 
Neurology and Head of the Laboratory of Experi- 
mental Medicine (1, 1947) 

Benedict, Francis Gano, Ph D , So D , M D 
Machiasport, Me Member of the National 
Academy of Sciences (IR, 1904, 2, 1906) 
Benditt, Earl P , M D Department of Pathology, 
Umversity of Chicago Clinics, Chicago 37, 111 
■issislant Professor (4, 1947) 

Benham, Olive Ray, B S Connecticut State 
Department of Health, Bureau of Laboratories, 
Hartford Chief Serologist (6, 1944) 

Bennett, A Lawrence, Ph D , M D College of 
Medicine, University of Nebraska, Omaha 
Professor of Physiology and Pharmacology 
(1. 1941) 

Bennett, Granville A , M D University of Hlinois 
College of Medicine, 1853 West Polk Street, 
Chicago Pro/essor of Pathology (4, 1931) 
Bennett, Henry S , M D University of Wash- 
ington School of Medicine, Seattle, Wash Dept 
of Anatomy (1, 1948) 

Bennett, Leslie L , M D University of Cali- 
fornia, Berkeley 4 Assistant Professor of 
Physiology (1, 1945) 

Bennett, Mary Adelia, M A , Ph D Lankenau 
Hospital Research Institute, Philadelphia, Pa 
Research Biochemist (2, 1941) 

Benson, Clara C , Ph D 160 Dorset St , West, 
Port Hope, Ontario, Canada Professor Emeri- 
tus of Food Chemistry, University of Toronto 
(2, 1906) 

Berg, Benjamin N , M D 630 W 16Sth St , 
New York City Associate in Pathology, 
Columbia University, College of Physicians and 
Surgeons (4, 1928) 

Berg, Clarence P , Ph D Chemistry Depart- 
ment, State University of Iowa, Iowa City 
Professor of Biochemistry (2, 1933, 5, 1936) 
Berg, William N , Ph D 225 W 106th St , New 
York City Biochemist (2, 1906) 

Bergeim, Olaf, M S , Ph D Umv of Illinois 
College of Medicine, Chicago Prof of Bio- 
chemistry (1, 1916, 2, 1914) 

Bergmann, Werner, Ph D Sterling Chemistry 
Lab , Vale Umversity, New Haven, Conn 
Prof esso) of Chemistry (2,1934) 

Berkson, Joseph,M A ,M D ,D Sc Mayo Clinic, 
Rochester, Minn (1,1933) 

Bernard, Richard, M Sc , Ph D Department of 
Biology, Laval Umversity, Blvd dc I’Entente, 
Quebec, Canada lss!6(aa( Professor of Physi- 
ology (1, 1947) 

Bernheim, Frederick, Ph D Bo\ 3109, Duke 
Medical School, Durliam, N C Projessor of 
Phan/tacology (2, 1933 , 3, 1935) 

Bernthal, Theodore G , MS, M D Dept of 
Physiology, Medical College, State of South 
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Carolina, Chailcston 16, S C Pro/tsior of 
Physiology (1, 19J2) 

Berry, George Packer, M D University of 
Rochester, Rocliestei , N Y Associate Dean, 
Professor of Baclei lology, Associate Professoi of 
Medicine (4, 1938 , 6, 1934) 
r essey, Otto A , Pli D Univeisity of Illinois 
College of Medicine, 1S53 W Polk St , Chicago, 
111 Piofessor and Head, Dept of Biological 
Chemistry (2, 1938, 5, 1913) 

Best, Charles Herbert, C B E ,M A ,M D , D Sc 
(London), D Sc (Chicago), F R S , F R C P (c). 
University of Toronto, Toronto, Ont , Canada 
Director, Banting and Best Department of Medi- 
cal Research and Department of Physiology (1, 
1923, 2, 1923) 

Bethell, Frank H , M D 409 Lenawee Drive, 
Ann Aifaor, Mich Professor of Internal Medi- 
cine and Assistant Diiector of the Thomas Henry 
Simpson Memorial Institute (4, 1936) 

Bethke, Roland M , MS, Ph D Ohio Agricul- 
tural Experiment Station, Wooster In Charge 
of Nutritional Investigations (2, 1928, 5, 1933) 
Beutner, R , M D , Ph D 235 N 15th St , 
Philadelphia, Pa Professor and Head of De- 
partment of Pharmacology, Hahnemann Medical 
College (1, 1924 , 3, 1924) 

Beyer, Karl H , Ph D , M D Medical-Research 
Division, Sharp and Dohme, Inc , P 0 Box 
7259, Glenolden, Pa Director of Pharmacological 
Research (1, 1942, 3, 1944) 

Bier, Otto, M D Institute Postal 119 \., Sao 
Paulo, Brazil (6, 1947) 

Bieter, Raymond N , M D , Ph D University of 
Minnesota, Minneapolis Professor of Phar- 
macology (3, 1930) 

Bills, Charles E , M A , Ph D Mead Johnson «& 
Co , Evansville, Ind Director of Research (2, 
1928, 5, 1935) 

Bing, Franklin C , Ph D 1135 Fullerton Ave , 
Chicago, ni Director, American Institute of 
Baking, Assistant Professor of Physiology, 
Northwestern University Medical School (2, 
1931, 5, 1934) 

Bing, Richard J , M D Department of Surgery, 
Johns Hopkins Hospital, Baltimore 5, Md As- 
sistant Professor of Surgery (1, 1942) 

Binger, Carl A , M D 125 E 73rd St , New York 
City Assistant Professor of Clinical Medicine 
{Psychiatry), Cornell University Medical College 
(1, 1927) 

Binkley, Francis, Ph D School of Medicine, 
University of Utah, Salt Lake City, Utah 
Associate Professor (2, 1947) 

Binkley, Stephen Bennett, MS, Ph D Bristol 
Laboratories, Inc , Syracuse, N Y Assistant 
Director of Research (2, 1941) 

Bird, Herbert R , M S , Ph D Bureau of Animal 
Industry, Agricultural Research Centei, Belts- 
ville, Md Senior Biochemist (5, 1947) 


Bird, Orson D , MS, Pli D Researcii Labora 
tones, Parke, Davis and Co , Detroit 32, Mich 
Research Biochemist (2, 1947) 

Bisbey, Bertha, AM, Ph D Gwynn Hall, 
University of Missouri, Columbia Professor of 
Nutrition (o, 1933) 

Bischoff, Fritz E , M S , Ph D Cottage Hospital, 
Santa Barbara, Calif Director of Research 
(2, 1928 , 5, 1933) 

Bishop, George H , Ph D Washington Umver- 
sity Medical School, Euclid and ICingshighway, 
St Louis, Mo Professor of Bio-Physics (1, 
1923) 

Biskind, Gerson R , M D 240 Stockton St , 
San Francisco, Calif Pathologist, Mt Zion 
Hospital, Clinical Instructor in Pathology, 
University of California Medical School (4, 
104^1) 

Black, Alex, M S , Ph D Department of Animal 
Nutrition, Pennsylvania State College, State 
College, Penn Professor of Animal Nutrition 
(5. 1917) 

Black, Edgar C , Ph D Department of Biology 
and Botany , University of British Columbia, 
Vancouver, B C , Canada (1, 1943) 

Black, Simon, Ph D Univ of Chicago, Chicago, 
111 Instructor, Dept of Medicine (2, 1948) 

Blair, Edgar A , M S , Ph D Armored Medical 
Research Laboratory, Fort Knox, Ky Ll Col 
(1, 1936) 

Blair, Henry A , M Sc , Ph D University of 
Rochester School of Medicine and Dentistry, 
Rochester, N Y Professor of Physiology and 
Director of Dept of Radiation Biology (1, 
1931) 

Blake, Francis G , M D , M A (hon ), Sc D 
Yale Umversity School of Medicine, New Haven, 
Conn Sterling Professor of Medicine (4, prior 
to 1920, 6, 1921) 

Blanchard Ernest W , Ph B , MS, Ph D 
Schieflelin and Co , 30 Cooper Sq , New York 3, 
N Y Director of Reseaich (1, 1946) 

Blankenhorn, M A , M D University of Cin- 
cinnati, Cincinnati, 0 Professor of Medicine 
(4, 1932) 

Blatherwick, Norman R , MS, Ph D , Sc D 
Metropolitan Life Ins Co , 1 hladison Ave , 
New York City Director of Biochemical 
Laboratory (1, 1915 , 2, 1915 , 5, 1934) 

Blau, Nathan F , Ph D Veterans Administia- 
tion Hospital, Wichita, Ivan Research Bio- 
chemist (2, 1928) 

Blish, Morris J , M A , Ph D Ammo Products 
Company, Rossford, 0 Research Director (2, 
1944) 

Bliss, Alfred, M A , Ph D Tufts College Medi- 
cal School, Boston, Mass Associate Piofessor 
of Physiology (1, 1947) 

Bliss, Chester Ittner, Ph D Conn Agr Expt 
Sta , P O Box 1106, New Haven Biometrician, 


ALPHABETIC VL LIST OF \LL MEMBERS OP THE SIX SOCIETIES 


551 


Lecturer tn Biometry, Yale University (3, 
1944) 

Bliss, Eleanor A , Sc D Department of Preven- 
tive Medicine, Johns Hopkins Hospital, 615 
N Wolfe St , Baltimore, Md Associate tn 
Preventive Medicine, Johns Hopkins University, 
School of Medicine (G, 1931) 

Bloch, Konrad, Ph D Department of Biochemis- 
trj , Umversitj of Chicago, Chicago, Illinois 
Associafe Professor of Biochemistry (2, 1944) 
Block, Richard J , Ph D 15 Cooper Rd , Scarsdale, 
N Y Director of Research, C M Armstrong 
Co , Associate, Department of Physiology and 
Biochemistry, New York Medical College, Flower 
and Fifth Avenue Hospital (2, 1934 , 5, 1933) 
Block, Walter D , M S , Ph D 813 East 
McCreight Ave , Springfield, Ohio (2, 1942) 
Bloom, William, M D 1419 E 56th St , Chicago, 
111 Professor of Anatomy, University of Chi- 
cago (4, 1930) 

Bloomfield, A L , M D Stanford University 
Hospital, San Francisco, Calif Professor of 
Medicine (3, 1927 , 4, 1927) 

Bloor, W R A M , Ph D , LL D School of Medi- 
cine and Dentistry, Universitj of Rochester, 
Rochester, N Y Professor of Biochemistry 
(IR, 1915, 2, 1910) 

Blum, Harold F , Ph D Department of Biology, 
Princeton Universitj , Princeton, N J Physi- 
ologist, National Cancer Institute, and Visiting 
Lecturer (1, 1928) 

Blumberg, Harold, Sc D Research Laboratories, 
Endo Products, Inc 84 40 lOlst St , Richmond 
Hill IS, N Y (5, 1942) 

Blumenstock, Julius, M D Veterans Adminis- 
tration Hospital, Sheridan, Wyoming (1, 1925) 
Blumgart, Herrmann L , M D Beth Israel Hos- 
pital, 330 Brookline Ave , Boston, Mass Asso- 
ciate Professor of Medicine, Harvard Medical 
School, LI Col , M C (1, 1927) 

Blunt, Katharine, Ph D , LL D 38 Glenwood 
Ave , New London, Conn President Emeritus, 
Connecticut College for Women (2, 1921) 

Bock, Joseph C , Ch E , Ph D 2324 N 46th St , 
Milwaukee 10, Wis Professor Emeritus of Bio- 
chemistry, Marquette Uniu Medical School, 
Biochemist, Milwaukee County Hospital (2, 
1916) 

Bodansky, Aaron, Ph D Hospital for Joint Dis- 
eases, 1919 Madison Ave , New York City 
Biological Chemist (2, 1926) 

Bodansky, Oscar, Ph D , M D Memorial Hos- 
pital, Cancer Center, Now \ork Citj Clinical 
Biochemist Issoc Member, Sloan Kettering In- 
stitute for Cancer Research Issoc Professor of 
Clinical Pharmacology Cornell L ntt Medical 
College (2, 1937,3, 1942) 

Bodine, Joseph Hall, Ph D State University of 
Iowa, Iowa City Professor and Head of De- 
partment of Zoology (1, 1925) 


Boell, Edgar J , Ph D Osborn Zoological Labora- 
tory, Yale University, New Haven, Conn 
Ross G Harrison Professor of Experimental 
Zoology (1, 1942) 

Boger, William P , M D Medical Research Di- 
vision, Sharp and Dohme, Inc Glenolden, Pa 
Assoc Medical Director, Instructor in Medicine, 
Univ of Pa Sell of Medicine and Graduate Sell, 
of Medicine (3, 1948) 

Bogert, L Jean, Ph D Hotel Claremont, Berkeley, 
Cahf (2, 1917) 

Bogert, Marston Taylor, Sc D , LL D , R N D 
1158 Fifth Ave , Apt 14B , New York 29, N \ 
Professor Emeritus of Organic Chemistry, Colum- 
bia Umiersity, Member, National Academy of 
Sciences (2, 1925) 

Boivin, Andre M D La Faculte de Medecine de 
Strasbourg, Strasbourg, France Professeur, 
member de I’Academie de Medecine de France 
(6, 1948) 

Bolliger, Adolph, Ph D Gordon Craig Research 
Laboratories, University of Sydney, Sydney, 
Australia Director of Research (2, 1928) 

Bollman, J L , M D Mayo Clinic, Rochester, 
Minn Chairman, Division of Experimental 
Medicine, Professor of Physiology, Mayo Foun- 
dation (4, 1927) 

Bond, Glenn C , Ph D , M D The Upjohn Co , 
Research Laboratories, Ivalamazoo, Mich As- 
sistant Dept Head, Bacteriology Research (6, 
1939) 

Bondi, Amedeo Hahnemann Medical College, 
Philadelphia, Pa Professor and Head, Dept of 
Bacteriology (6, 1948) 

Bonner, David M , Ph D Osborn Botanical 
Laboratory, Yale Univ , New Haven, Conn 
Assoc Professor and Research Associate (2, 
1948) 

Bonnycastle, Desmond D , M D , Ph D Yale 
University School of Medicine, 333 Cedar Street, 
New Haven, Conn Assistant Professor of 
Pharmacology (3, 1947) 

Bonsnes, Roy W , B S , Ph D Department of 
Biochemistry , Cornell University Medical Col 
lege, 1300 York Ave , New \ork 21, N Y As- 
sistant Professor of Biochemistry in Obstetrics 
(2, 1947) 

Booher, Lela E , Ph D General Mills, Inc , Min- 
neapolis Minn Chief Nutritionist and Director 
of \utrition Lab (2, 1933, 5, 1933) 

Booker, Walter M , Ph D Howard Univ Sch of 
Med , Washington, D C Issoc Professor of 
Pharmacology (1, 3, 1948) 

Bookman, Samuel, M V , Ph D 624 Madison 
Ave , New Aork Citi Consulting Chemist, Mt 
Sinai Hospital (2, 1912) 

Boor, Alden K , M S , Ph D Basic Science Divi- 
sion, Camp Detrick, Frederick, Md (2, 1931) 

Boothby, Walter M , M D Ma\o Clinic Roches 
ter, Minn Emeritus Chief, Clin Metabolism 
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Sect , Div of Med , Emeiilus Professoi of Expei 
Melabohsm, Mayo hound Univ of Lund, 
Sweden Special lies Consullanl, Dept of 
Physiology (1, 1915 , 2, 1920 , 3R, 1923 , 1, 1924) 
Bordley, James, III, M D Mary imogene Bassett 
Hospital, Cooperstown, N Y (1, 1938) 

Borek, Ernest, Ph D College of the City of New 
York, Convent Ave and 140th St , New A ork 
City Asst Professor, Research Associate, Bio- 
chemistry, Columbia Uiiiv (2, 1947) 

Boroff, Daniel A , Itl \. , M S Rheumatic I'cvci 
Research Institute, 306 S California \vc , Chi- 
cago, 111 Medical Bacteriologist, Project Chief 
(6, 1947) 

Borsook, Henry, M D , Ph D California Insti- 
tute of Technology, Pasadena 4 Professor of 
Biochemistry (2, 1931) 

Bosshardt, David K , M S , Pli D Medical Re 
search Division, Sharp and Dolime, Inc , 
Glenolden, Pennsylvania Research Biochemist 
(5, 1947) 

Bosworth, Alfred Willson, M , M D R D 4, 
Circleville, 0 Consulting Chemist (2, 1936, 
5, 1935) 

Bott, Phyllis A , MS, Ph D Woman’s Medic il 
College of Pennsylvania, Henrj \.ve ind Vb 
botsfoid Rd , Philadelphu Professor oj Physi- 
ological Chemistry and Chairman of the Depart- 
ment (2, 1938) 

Boucher, Robert V , M , Ph D 303 Frear Labs 
State College, Pa Professor of igricultural and 
Biological Chemistry (5, 1945) 

Bouman, H D , MD Lniversity of Wisconsin 
Medical School, Madison Professoi of Physical 
Medicine (I, 1943)) 

Bourne, Wesley, M D , CM, M Sc , FRCP, 
DA (R C P cS: S , Eng ), !• \ C \ McGill 
University, Montreal, Canada Chairman, Dept 
of ineslhesia (3, 1936) 

Bourquin, Helen, M S , Ph D 1331 N Tejon St , 
Colorado Springs, Colo (1, 1925) 

Bowen, William J , Ph D USPHS, National 
Institutes of Health, Bethesda, hid Si Asst 
Scientist (1, 1948) 

Bowman, Donald E , A M , Ph D 6956 Warwick 
Rd , Indianapolis, Ind Associate Professor of 
Biochemistry, Indiana University School of 
Medicine (2, 1944) 

Bowman, Katherine L , B \ 20 Plaza Sticet, 

Brooklyn 17, N Y (6, 1946) 

Boxer, George E , Ph D 605 Girard Vve , West- 
field, N J Senior Chemist, Research and De- 
velopment Division, Mock A Co , Inc (2, 1916) 
Boyd, Eldon M , M A , M D , C hi Queen’s 
University, Kingston, Ontario, Canada Pro- 
fessor and Head of the Department of Phar- 
macology (3, 1941) 

Boyd, J Milford, hi S , Ph D Hahnemann Med 
Coll , Philadelphia, Pa Prof and Head, Dept 
of Chemistry (2, 1947) 


Boyd, T E , Ph D 9 Walworth Ave , Scarsdale, 
N Y (1, 1924) 

Boyd, William C , \ M , Ph D Boston Univer 
sity School of hledicine, 80 E Concord St , 
Boston, Mass issocialc Professor of Dio 
chemistry (6, 1933) 

Boyden, Allan A , Rutgers Univ , New Brunswick, 
N J Professor of Zoology (6, 1918) 

Boyden, Edward A , A hi , Ph D University of 
hlinncsot i, Minncaiiolib 14 Professor of Anatomy 
and Chairman of the Department (1, 1929) 
Boyer, Paul D , MS, Ph D Division of Bio- 
chemistry, College of \griciilture. University of 
hlinnesota, St Piul 1 \ssociale Professor 
(2, 1911) 

Boyle, Paul E, DMD School of Dentistry, 
Umxorsily of Pennsylvania, 40th and Spruce 
Sts , Philadelphia 4 Professor of Oral Pathol- 
ogy (1, 1939) 

Boziccvich, John, M k USPHS, National Insti- 
tutes of Hcaltli, Bethesda, Md Head, Sub- 
section of Immunology, Trap Dis Dii (6, 1918) 
Bozler, Emil, Ph D Ohio State University, 
Columbus Professor of Physiology (1, 1932) 
Bradbury, James T , M S , ScD Dept of Obstet- 
rics and Gynecology, University Hospitals, Iowa 
City issislant Professor of Obstetrics and Gyne- 
cology (1, 1941) 

Bradley, Harold C , Ph D 2639 Durant \.vc , 
Berkeley, Calif (1, 1911, 2, 1908) 

Bradley, Stanley E , M D College of Physuuiib 
iiul Surgeons, 620 West 16Sth Street, New A ork 
32, N A" {ssistant Professor (1, 1947) 
Bradley, William B , Ph D Vmerican Institute 
ot Baking, 1046 Flmwooil Vve , Wilmette, 111 
Diicctor of I aboratoncs (1, 1939) 

Branch, Charles F , AI D The American College 
of Surgeons, 40 L Erie St , Chicigo 11, 111 
issislant Director (1, 1940) 

Branch, E Arnold G , hi D Lancaster Hospital, 
St John, N B , Canada Director of Labora- 
tories (4, 1929) 

Brand, Erwin, Ph D 630 W 168th St , New 
York City Associate Professor of Biological 
Chemistry, Columbia University (2, 1929) 
Brandes, W W , hi D Roosevelt Hospital, W 
59th St , New A^ork City (4, 1931) 

Branham, Sara E , Ph D , hi D , Sc D National 
Institute of Health, Bethesda, hid Senior 
Bacteriologist (6, 1926) 

Branion, Hugh Douglas, hi A , Ph D Ont irio 
Agricultural College, Guelph, Canada Professor 
and Head of Dept of inimal Nutrition (5, 
1933) 

Brassfield, Charles R , Ph D University of 
Michigan, Ann Arbor Associate Professor of 
Physiology (1, 1937) 

Bratton, Andrew Calvin, Jr , M D , Ph D Re- 
search Laboratories, Parke, Davis and Co , 
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Detroit 32, Mich Dueclot of Pharmacological 
Research (3, 1941) 

Brauer, Ralph W , Ph D I ouibuna State Univ 
School of Medicine, Xe« Oilcans, La li>s< 
Professor of Pharmacologt/ (3, 1948) 

Braun, Herbert A , Ph D Food & Drug Adminis- 
tration, Federal Securitj Agency, Washington, 
D C Associate Pharmacologist (3, 1941) 
Brazier, Mary A B , Ph D Eleetroencephilo- 
graphiL Laborator\ Massachusetts General 
Hospital, Boston 14 Research issociaU in 
Neuropathology, Hariard Medual School (1, 
1947) 

Breedis, Charles, MD Univ of Pennsylvania 
School of Medicine, Philadelphia, Pa Instruc 
lor til Pathology (4,1948) 

Brewer, Carl R , Ph D Camp Detrick Fred- 
eiick, Md Chief, Bacterial \ulriiiori Branch 
Biological Diu , Chemical Coi ps (2, 1948) 
Brewer, George, M D 1965 Lament St \ W , 
Washington, D C (1, 1937) 

Brewer, John H , Ph D H%nson Westcott and 
Dunning, Baltimore, Md Director of Biological 
Research (6, 1948) 

Brewer, Nathan R , Ph D Uiiu of Chicago 
Chicago, 111 Lecturer in Physiology (1, 1948) 
Bridge, Edward M , M D Uiiiccrsity of Buffalo 
Medical School, Buffalo A A Research Pro 
fessor, Department of Pediatrics (2, 1940) 
Briggs, A P , M D Cniversitc of Georgia Alcd 
College, Augusta Professor of Btochemislrii 
(2, 1923) 

Briggs, David, R , M S , Ph D Division of Agri 
cultural Biochemistrv , University Farm, Uni 
veraity of Minnesota, St Paul S, Minn Professor 
of iqricultural Biochemistry, Chemist, il/iiin 
Agriculture Experiment Station (2, 1940) 
Briggs, George M , MS Ph D Univeisity of 
Minnesota, Universiti Farm, St Paul, Alinn 
isst Professor, Poultry A uti ition (5, 1947) 
Brink, Frank, Jr , Ph D Johnson Research 
Foundation, University of Pennsylvania, Phila- 
delphia Fellow in Medical Physics, Johnson 
Research Foundation, Lecturer in Biophysics, 
Graduate School, University of Pennsylvania 
(1, 1942) 

Bnnkhous, K M , M D Dept of Pathologv , 
Lniversity of North Carolina School of Medicine, 
Chapel Hill, N C Piofessor of Pathology 
(4, 1939) 

Britton, Sydney W , M D University of Vir- 
ginia School of Medicine, Charlottesville, A a 
Professor of Physiology (1, 1925) 

Brobeck, John R , M D , Ph D ATale University 
School of Medicine, New Haven Conn Assist- 
ant Professor of Physiology (1, 1943) 

Brodie, Bernard B , Ph D New York Umversity 
Research Service, Goldwuter Memorial Hospitil, 
New Aork City Research Issociate in Bio 
chemistiy. Assistant Projessor of Pharmacology, 


Alii. 1 ork Univusity Medical College (2, 1940, 
3, 1945) 

Brody, Samuel, M A , Ph D Dairy Building, 
Univ'ersity of Missouri, Columbia Piofessor oj 
Dairy Husbandry, College of Igricullure and 
igricullural Experimentalioii (2, 1929, 5, 1933) 

Broh-Kahn, Robert H , M D Alay Institute for 
Med Res , Cincinnati, Ohio Asst Directoi 
(1, 1948) 

Brjinfenbrenner, J J , Ph D , D P H AVash- 
ington Umversity School of Medicine, St Louis, 
Mo Professor of Bacteriology and Immunology 
(4, 1940, G, 1918) 

Bronk, Detlev W , Ph D , Sc D Johns Hopkins 
University', Baltimore, Md President Direc 
lor, Eldridge Reeves Johnson Found for Med 
Physics Member, N^atl icad of Sci Chair- 
man, Nall Research Council (1, 1927) 

Brookes, Margaret C Hessler, AM, Ph D 
University of Chicago, Chicago, 111 Assistant 
Professor, Department of Home Economics 
(5. 1935) 

Brookhart, John M , B A , M S , Ph D 1940 AV 
Eddy St , Chicago 13, Illinois Assistant Pro- 
fessor Physiology, Loyola Univ (1 1946) 

Brooks, Chandler McCuskey M A , Ph D The 
Long Island College of Medicine, Dept of Physi- 
ology and Pharmacology, Brooklyn, N A (1, 
1934) 

Brooks, Clyde, PhD , AI D , LL D University 
Clinic, 2506 Ponce de Leon Blvd Coral Gables, 
Fla (1 1910,3,1912) 

Brooks, Matilda Moldenhauer, MS, Ph D 
Department of Zoology, University of Cali- 
fornia, Berkeley Research Associate in 
Biology (1, 1923) 

Brooks, Sumner Cushing, Ph D University of 
California, Berkeley Professor of Zoology 
(1, 1923) 

Broun, Goronwy Owen, M D 1325 S Grand 
Blvd , St Louis, Mo Professor of Internal 
Medicine, St Louis University (4, 1927) 

Brown. Claude P , M D 1930 Chestnut St , 
Philadelphia, Pa (6, 1913) 

Brown, Dugald E S MV Ph D Bermuda 
Biological Station, St George’s W^ Bermuda 
(1. 1932) 

Brown Ethan Allan, L R C P (Eng ), ARCS 
(London), 75 Bay State Rd , Boston, Mass Lec- 
turer in Medicine, Tufts College Medical School, 
Physician in chief, Allergy Clinic, Boston Dis- 
pensary (6, 1946) 

Brown, Frank A , Jr , M A , Ph D Zoological 
Laboratories, Northwestern Umversity, Evan- 
ston, HI -Associate Professor of Zoologu 
(1. 1940) 

Brown, George B , AI S , Ph D Sloaii-Kettering 
Inst for Cancer Res , New A'ork City 1/cm- 
ber, Cornell Unu Med Coll , Isst Prof of 
Biochemistry (2, 1947) 
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Carmichael, Leonard, Ph D , Sc D , Litt D , 
LL D Tufts College, Medford, Mass Di- 
rector, the Tufts College Research Laboratory of 
Sensory Psychology and Physiology and Presi 
dent of the College (1, 1937) 

Carpenter, Thorne M , Ph D Sc D (hon ) 
27 Market St, Fo\boro, Mass (IR, 1915, 2, 
1909, 5, 1935) 

Carr, C Jelleff, Ph D School of Medicine, Uni- 
versity of Maryland, Baltimore Associate 
Professor of Pharmacology (3, 1940) 

Carr, Jesse L , M D University of California 
Medical School, Third and Parnassus Vves , 
San Francisco Assistant Professor of Pathol- 
ogy (4, 1940) 

Carruthers, Christopher, PhD Barnird Iiet 
Skin and Cancel Hospital, St Louis, ^ilo Re- 
search issociate (2, 1948) 

Carter, Herbert E , M A , Ph D 152 Noyes Lab- 
oratory, Urbana, 111 Professor of Biochemistry, 
University of Illinois (2, 1937,5, 1941) 
Cartland, George F , M S , Ph D The Lpjohn 
Co , Research Dept , Kilaniazoo, Mich Head, 
Antibiotics Research (2, 1936) 

Cary, Charles A , S B Dairy Research Libora- 
tory, Beltsville, hid Chief , Division of Vutri- 

tion and Physiology, Bureau of Dairy Industry, 
U S Department of Agriculture (2, 1920) 
Casey, Albert Eugene, M D 1907 Wtllington 
Rd , Birininghani 0, Ah Pathologist, Baptist 
Hospital (4, 1933) 

Cash, James Robert, hi D University Ilospitil, 
Charlottesville, Va Professor of Pathology, 
University of Virginia (4, 1924) 

Castle, Edward S , hi A , Ph D Biological Lab- 
oratories, Harvard Universitj, Divinity Vve , 
Cambridge, hlass issociatc Professor of Gen- 
eral Physiology (1, 1934) 

Castle, William B, hID, S hi (Hon hale), 
hi D (Hon Utrecht) Boston City Hospital, 
Boston, Mass Professor of Medicine, Harvard 
Medical School, Director, Thorndike Memorial 
Laboratory and Director, 11 and IV Medical 
Services (Harvard), Boston City Hospital 
(4, 1942) 

Catchpole, Hubert Ralph, Ph D 1853 W Polk 
St , Chicigo 12, 111 Research issoiiate in 
Pathology, UnucisUij of Chicago College of 
Medicine (1, 1941) 

Cathcart, E P , hi D , D Sc , LL D University 
of Glasgow, Glasgow, Scotland Dean of Uni- 
versity (5, 1935) 

Catron, Lloyd, hi D The City Hospital, Vkron, 
0 Pathologist (4, 1939) 

Cattell, McKeen, A hi , Ph D , hi D Cornell 
University Medical College, 1300 York hve , 
New York City Professor of Pharmacology 
(1, 1923, 3, 1924) 


Cavelti, Philip A , hi D 1631 31st Avc , San 
Francisco, Calif (6,1917) 

Cerecedo, Leopold R , Ph D Fordham Univer- 
sity, New York City Professor of Biochemis- 
Iry (2,1931,5,1915) 

Chadwick, I eigh Edward, PhD Medical 
Division, Army CheniK d Center, Md (1, 
1914) 

Chaikoff, 1 L , A hi , Ph D , hi D University of 
California, Berkeley Associate Professor of 
Physiology (1, 1932) 

Chalkley, Harold B , A M , Ph D US Public 
Health Service, National Institute of Health, 
Bethesda, hid Senior Physiologist (1, 1932) 
Chamberlain, Edward, M D Temple Univ 
Med Sell , Philadelphia, Pa Professor of 
Radiology (1, 1948) 

Chambers, Alfred H , Ph D Univeraity of 
\cimont School of Medicine, Burlington, Vt 
Dept of Physiology (1, I94G) 

Chambers, Leslie Addison, hi S , Ph D Camp 
Dclrick, 1‘redcrick, hid Chief, Physical and 
Chtmteal Dniston (1, 1910, 6, 1948) 
Chambers, Robert, V M , Ph D hlannc Biologi- 
cil I iboritorv, Woods Hole, Mass Director oj 
laboratory of Cellular Physiology, Research 
Professor I mcrtlus, htio York Lnnersily 
(1, 1932) 

Chambers, B illiam H , MS, Ph D hleiiiial 
Division, Irniy ClieniK il Center, Md Chief, 
'I oncology Branch (1, 1924 , 5, 1933) 
Chandler, Caroline 4. , M D 615 N Wolfe St , 
Baltimore 5, hid tssislant Professor of Prcicn- 
Inc Medicine (G, 1038) 

Chandler, Joseph P , hi S , Ph D Universit} of 
Michigan hied Sch , Vnn Vibor, Mich tsst 
Prof of Biological Chemistry (2, 1944,5,1944) 
Chang, Min Chcuh, B Sc , Ph D Worcester 
I ouiuhtioii, Shrew sburv , hlass .IssociaA Fellow 
(1, 1946) 

Chanutin, Alfred, Ph D Bo\ 1862 (University 
Station), Charlottesville, Va Professor of Bio- 
chemistry, University of Virginia (2, 1925) 
Chapanis, Alphonse, Ph D Johns Hopkins Umv , 
Baltimore, hid Isst Professor of Psychology 
(1, 1948) 

Chapman, C W , hi Sc , Ph D University of 
hlaryland, Baltimore Professor of Pharma- 
cology (3, 1932) 

Chargaff, Erwin, Ph D Columbia University, 
College of Physicians and Surgeons, 630 W 
16Sth St , New York City Associate Professor 
of Biological Chemistry (2, 1935) 

Charipper, Harry Adolph, hi S , Ph D Wash- 
ington Square College of xVrts and Sciences, 100 
Washington Square East, New York City Pro- 
fessor of Biology and Chairman of the Depart- 
ment (l, 1941) 

Chase, Aunn M , A hi , Ph D Department of 
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Biology, Princeton University, Princeton, N J 
Research Associate, Issislanl Professor (1, 
1939) 

Chase, Harold F , B S , M D Hartford Hospital, 
Hartford 15, Conn (3, 1944) 

Chase, Merrill W , MS, Ph D Rockefeller 
Institute, 66th St and York Ave , New York 
City Member of Staff (6, 1938) 

Chasis, Herbert, M D , Med Sc D 44 E 67th 
St , Nen York City Assistant Professor of 
Medicine, New York University, College of 
Medicine (1, 1941) 

Chatfield, Charlotte, B S Food and Agriculture 
Organization of the United Nations, Washington, 
D C Nutrition officer (5, 1941) 

Chatterjee, Hernendra Nath , M D Calcutta 
Univ , Calcutta, India Teacher, Fellow, Royal 
Society of Tropical Medicine (Eng ) (6, 1948) 

Cheldelin, Vernon H , M S , Ph D Department 
of Chemistry, Oregon State College, Corvallis, 
Ore Professor of Chemistry (2, 1947, a, 1946) 
Chen, Graham, Sc D , hi D c/o Parke, Davis 
and Co , Detroit, Mich (3, 1944) 

Chen, K K , Ph D , M D The Lilly Research 
Laboratories, Indianapolis, Ind Director of 
Pharmacological Research, Lilly Research 
Laboratories, Professor of Pharmacology, Indi 
ana Uimersity School of Medicine, Indianapolis 
(1, 1929,3, 1942) 

Cheney, Ralph H M A. , M S , Sc D Biology 
Dept , Brooklyn College, Bedford Ave and Ave 
H,Brookl}nlO,N Y (3, 1934) 

Chenoweth, Maynard Burton, M D Dept of 
Pharmacology, University of Michigan Medical 
School, Ann Arbor, Mich Assoc Professor of 
Pharmacology (3, 1945) 

Chesney, Alan M , M D The Johns Hopkins 
Hospital, Baltimore, Md Dean, Johns Hop- 
kins Medical School, Associate Professor of 
Medicine (1, 1925) 

Chow, Bacon F , Ph D Squibb Institute for 
Medical Research, Nen Brunswick, N J 
Head, Nutritional Development Dept (2, 1940, 
5, 1948 . 6, 1944) 

Christensen, Halvor N , M S , Ph D Tufts Col 
lege Med Sch , Boston, Mass Prof and Head, 
Dept of Biochemistry (2, 1947) 

Christensen, L Royal, Ph D New York Univer- 
sity College of Medicine, 477 First Ave , New 
York City Asst Professor Dept of Microbiol- 
ogy (6, 1942) 

Christian, Henry A , M D 20 Chapel St , Brook- 
line, Mass Hersey Professor of the Theory and 
Practice of Physics, Emeritus, Harvard Univer- 
sity Physician in Chief Emeritus, Peter Bent 
Brigham Hospital, Boston Visiting Physician, 
Beth Israel Hospital Boston (4, 1924) 
Christman, Adam A PhD University of Michi- 


gan Medical School, -Ann Arbor Professor of Bio- 
logical Chemistry (2, 1929) 

Chu, Wei-chang, M D 546 West 124th St , Apt 
53, New York City (3, 1945) 

Clark, Ada R , M A , Ph D College of Physicians 
and Surgeons, 630 W 168th St , New York City 
Associate, Bacteriology, Teaching and Research 
(6, 1936) 

Clark, Byron B , MS, Ph D Tufts College 
Medical School, 416 Huntington Ave , Boston 
15, Mass Professor of Pharmacology (3 
1940) 

Clark, Ernest D , A M , Ph D 826 Skinner Bldg , 
Seattle 1, Wash Director of the Laboratories, 
Northwest Branch, National Canners’ Associa- 
tion (2, 1912) 

Clark, George, PhD Department of Anatomy, 
Chicago Medical School, 710 S Wolcott Ave , 
Chicago 12, 111 Associate Professor of Neuro- 
anatomy (1, 1943) 

Clark, Guy W , A M , Ph D c/o Lederle Labora- 
tories, Inc , Pearl River, N Y Technical 
Director (2, 1922) 

Clark, Janet Howell, AM, Ph D Anderson 
Hall, University of Rochester, Rochester, N Y 
Dean of the College for Women and Professor in 
the Division of Biological Sciences (1, 1922) 
Clark, Paul F , Ph D University of Wisconsin 
Medical School, Madison Professor of Medical 
Microbiology (4, 1923 , 6, 1928) 

Clark, William G , Ph D Senpps Metabolic 
Clinic La Jolla, Calif (1, 1942) 

Clark, William Mansfield, M A , Ph D , D Sc 
Johns Hopkins University, Baltimore, Md 
Professor of Physiological Chemistry, Member, 
National Academy of Sciences (2, 1920) 
Clarke, Hans Thacher, D Sc (London), F I C 
630 W 168th St , New York City Professor of 
Biological Chemistry, Columbia University, 
College of Physicians and Surgeons (2, 1929) 
Clarke, Robert W 6 Audubon Court, Elizabeth- 
town, Kentucky Physiologist, Armored Med 
Research Lab , Fort Knox (1, 1936) 

Clausen, Samuel Wolcott, M D School of Medi- 
cine, University of Rochester, Rochester, N Y 
Professor of Pediatrics (2,1922) 

Cleghorn, Robert Allen, M D D Sc (Aberdeen) 
Department of Psychiatry, McGill University , 
Montreal, Quebec, Canada (1, 1937) 

Clowes, George Henry Alexander, Ph D , D Sc 
(hon ), LL D (hon ) Eh Lilly &. Co , Indi- 
anapolis, Ind Director of Research (2, 1914 
6. 1919) 

Coburn, Alvin F , M D Rheumatic Fever Re 
search Institute, Chicago, III Director (6, 
1948) 

Code, Charles P , Ph D , M D Mayo Foundation, 
Rochester, Minn Professor of Physiology (I, 
1939) 
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Coffey, Julia M , A B Division of Laboratories 
& Research, New York State Department of 
Health, Albany, N Y Associate Bacteriol- 
ogist (6, 1937) 

Coghill, Robert D , M S , Ph D Abbott Labora- 
tories, North Chicago, Illinois Director of 
Research (2, 1932) 

Cohen, Barnett, MS, Ph D Johns Hopkins 
University School of Medicine, 710 N Wash- 
ington St , Baltimore 5, Md Associate Professor 
of Physiological Chemistry (2, 1935) 

Cohen, Milton B , M D 10616 Euclid Ave , 
Cleveland, 0 Director, The Asthma, Hay 
Fever and Allergy Foundation (6, 1931) 
Cohen, Philip P , Ph D , M D Service Memorial 
Institute, University of Wisconsin, Madison 
Professor of Physiological Chemistry (2, 1911) 
Cohen, Saul L , Ph D Univ of Minnesota, 
Minneapolis, Minn Asst Professor of Physi- 
ological Chemistry (2, 1918) 

Cohen, Seymour S , Ph D Children's Hospital, 
1840 Bainbridge St , Philadelphia, Pa Issist- 
ant Professor of Physiological Chemistry, Uni- 
versity of Pennsyhania School of Medicine (2, 
1946) 

Cohen, Sophia M , B S Division of Laboratories 
and Research, New York State Department of 
Health, Albany, N Y Senior Dactcriologtsl 
(6, 1938) 

Cohn, Alfred E, MD 300 Central Park W, 
New York City Member, Rockefeller Institute 
for Medical Research (IR, 1911, 3, 1913) 
Cohn, Clarence, M D Michael Reese Hosp , 
Med Res Inst , Chicago, 111 Director, Dept 
of Biochemistry (1, 1948) 

Cohn, Edwin J, PhD, AM (Hon), Sc D 
(Hon ) 183 Brattle St , Cambridge, Moss 

Professor of Biological Chemistry, Harvard 
Medical School, Boston, Member, National Acad- 
emy of Sciences (1, 1919, 2, 1919) 

Cohn, Waldo E , Ph D Oak Ridge National Lab , 
Oak Ridge, Tenii Pnncipal Biochemist (2, 
1944) 

Cole, Harold H , M S , Ph D Division of Animal 
Husbandry, College of Agriculture, University 
of California, Davis Professor (1, 1947) 

Cole, Harold N , Ph B , M D 1352 Hanna Bldg , 
Cleveland, 0 Clinical Professor of Dermatology 
and Syphilology, Western Reserve University (3, 
1925) 

Cole, Kenneth S , Ph D Institute of Radio- 
biology and Biophysics, University of Chicago, 
Chicago 37, 111 Professoi of Biophysics (1, 
1934) 

Cole, Rufus, M D , D Sc Mount Kisco, N Y 
Member Emeritus, Rockefeller Institute foi Med- 
ical Reseaich (6, 1917) 

Cole, Versa V , Ph D , M D Indiana University 
School of Medicine, 1040-1232 West Michigan 


St , Indianapolis Associate Professor of Phar- 
macology (3, 1941) 

Collett, Mary Elizabeth, A M , Ph D Mather 
College, Western Reserve University, Cleve 
land, 0 Associate Professor of Biology (I, 
1921) 

Collier, H Bruce, \ , Ph D Dept of Bio 
chemistry, Univ of Saskatchewan, Saskatoon, 
Sask Professor of Biochemistry (2, 1944) 

Collings, William Dojne, Ph D Aledical Labors 
tones. State University of Iowa, Iowa City 
(1. Iffll) 

Collins, Dean A , M A , Ph D , M D Temple 
Univ School of Medicine, 3100 N Broad St, 
Phil idclphia 10, Pa Issociatc Professor of 
Physiology (1, 193S) 

Collins, Russell J,AM,MD,FRCP (Can ) 
M R C P (Edin ) F V C P St John, New 
Brunswick, Canada Medical Superintendent 
of St John Tuberculosis Hospital (3, 1915) 

Collip, J B,PhD,DSc,MD,CBE FRSC, 
r R S University of Western Ontario, London, 
Ontario, Canada Dean, Medical Research (1, 
1920, 2, 1920) 

Colowick Sidney P , Ph D Dept of Biological 
Chemistry , Unu of Illinois College of Medicine, 
Chicago \ssoctalc Professor (2, 1944) 

Coman, Dale R , M D McMancs Laljoratory of 
Pathology, University of Pennsylvania School 
of Medicine, Philadelphia hsociate Professor 
of Pathology (1, 1939) 

Comroe, Julius H , Jr , M D University of 
Pennsylvania Graduate School of Medicine, 
Philadelphia Professor of Physiology and 
Pharmacology (1, 1943, 3, 1939) 

Conan t, James B , Ph D 5 University Hall, 
Cambridge, Mass President, Harvard Uni- 
versity, Member, National Academy of Sciences 
(2. 1932) 

Concepcion, Isabelo, AI D 5S9 Zamora, Pasay, 
Rizal, Philippines Faculty of Medicine, Uni- 
versity Santo Tomas, Alanila, Philippines 
Professor of Biochemistry and Nutrition (1, 

1919) 

Conklin, Ruth E , M S , Ph D Vaasar College, 
Poughkeepsie, N Y Professor of Physiology 
(1, 1940) 

Conn, Jerome W , jM D University of Michigan 
Medical School, Ann Aibor, Mich Associate 
Professor of Internal Medicine (5, 1942) 

Cook, Donald Hunter, PhD University of 
Miami, Coral Gables 34, Fla Professor of 
Chemistry (2, 1929) 

Cooke, Robert A , AM, Sc D (hon ), M D 
60 E 58th St , New York City Director, De- 
partment of Allergy, Roosevelt Hospital (6, 

1920 ) „ ,, 

Coolidge, Thomas B , M D , Ph D Abbot Hall, 

University of Chicago, Chicago 37, 111 Asso- 
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ciate Professor, Dept of Biochemistry, and Walter 
G Zoller Memorial Denial Clinic (2,1942) 

Coon, Julius M , Ph D Dept of Pharmacologj , 
Uuiv of Chicago, Chicigo 37, 111 Assoc Pro- 
fessor of Pharmacology, Dii color, Toxicity Lab 
(3, 1941) 

Coons, Callie Mae, Ph D Bureau of Human Nu- 
trition and Home Economics, U S Dept of Agri- 
culture, Washington, D C Assistant Chief 
(5, 1933) 

Cope, Otis M , M D University of Florida, 
School of Pharmacy, Gainesville, Fla (1, 1929) 
Copley, Alfred Lewin, M D Laboratory of Cellu- 
lar Physiology, Dept of Biology, New York 
Umv , Washington Square, New York 3, N Y 
Research Associate (1, 1944) 

Corbin, Kendall B , M D 919 SOth St , S W , 
Rochester, Minn Consultant in Neurology, 
Mayo Clinic, Professor of Neuroanatomy, Mayo 
Foundation (1, 1941) 

Corcoran, Arthur Curtis, C M , M D Cleveland 
Clinic Foundation, Cleveland 6, 0 (1, 1940) 

Corey, Edward Lyman, Ph D School of Medi- 
cine, University of Virginia, University, Va 
Assistant Professor of Physiology (1, 1931) 
Con, Carl F , M D Washington University 
School of Medicine, Kingshighway and Euclid 
Ave , St Louis, Mo Professor of Pharmacology 
and Biochemistry, Member, National Academy of 
Sciences (2, 1925, 3, 1934) 

Con, Gerty T , M D Washington University 
School of Medicine, St Louis, Mo Research 
Associate, Professor of Biochemistry (2, 1937 , 
3, 1934) 

Corley, Ralph Conner, Ph D Department of 
Chemistry, Purdue University, Lafayette, Ind 
Professor of Biochemistry (2, 1927) 

Corper, Harry J , M D , Ph D 1295 Clermont 
St , Denver, Colo Director of Research, Na- 
tional Jewish Hospital and Umv of Colorado 
School of Medicine (2, 1912) 

Corson, Samuel A , M S , Ph D Department of 
Physiology, Honard University School of Medi- 
cine, Washington, D C (1, 1943) 

Cotts, Gerhard K , M D Lynchburg State 
Colony, Colony, Abrginia Clinical Director 
3. 1937) 

Co Tui, Frank, M D New York University Col- 
lege of Medicine, 477 First Ave , New York City 
Associate Professor of Experimental Surgery 
(3, 1931) 

Cournand, Andrd Frederic, M D Chest Service, 
Bellevue Hospital, CD Budding, Ist Ave at2Sth 
St , New York City Assistant Professor of Medi- 
cine, College of Physicians and Surgeons, Colum 
bia University (1, 1944) 

Cowgill, George Raymond, Ph D , Sc D A ale 
University, Nen Haven, Conn Professor of Nu- 
Irthon (1,1923,2,1922,5,1933) 


Cox, Gerald J , Ph D University of Pittsburgh 
School of Dentistry, Pittsburgh, Pa Prof of 
Dental Res (2, 1930, 5, 1935) 

Cox, Herald R , Sc D Lederle Laboratories Di- 
vision, Pearl River, N A Dvector, Viral and 
Rickettsial Research (6, 1946) 

Cox, Warren M , Jr , Ph D Mead Johnson & Co , 
Evansville, Ind Director of Nutritional Re- 
search (2, 1935, 5, 1945) 

Craig, Francis Northrop, M A , Ph D Medical 
Division, Army Chemical Center, Md Physiol- 
ogist (1, 1946) 

Craig, L C , Ph D Rockefeller Institute for 
Medical Research, 66th St and York Ave , New 
A^ork City Associate Member (2, 1938) 
Crampton, E W , Ph D Macdonald College, 
McGill University, Quebec, Canada Professor 
of Nutrition (5, 1940) 

Crandall, Lathan A , Jr , M D , Ph D Miles 
Laboratories, Inc , Elkhart, Indiana (1, 1930, 
5, 1940) 

Cranston, Elizabeth M , B A ,M S , Ph D Dept of 
Pharmacology, Umv of Minnesota Medical 
School, Minneapolis 14, Minn Instructor, Dept of 
Pharmacology (3, 1946) 

Cravens, W W , M S , Ph D Poultry Depart- 
ment, University of Wisconsin, Madison As- 
sociale Professor of Poultry Husbandry (5, 
1947) 

Graver, Bradford N , M A , Ph D , M D Ciba 
Pharmaceutical Products, Inc , Lafayette Park, 
Summit, New Jersey Senior Pharmacologist 
(3, 1946) 

Crescitelli, Frederick, Ph B , Sc M , Ph D Dept 
of Zoology, Univ of Calif , Los Angeles, Calif 
Physiologist (1, 1946) 

Cretcher, Leonard H , Ph D Mellon Institute 
of Industnal Research, University of Pitts- 
burgh, Pittsburgh, Pa Assistant Director and 
Head of the Department of Research in Pure 
Chemistry (2, 1930) 

Crider, Joseph O , M D Jefferson Medical Col- 
lege, Philadelphia, Pa Associate Professor of 
Physiology and Assistant Dean (1, 1935) 
Crisler, George R , Ph D , M D 157 E New 
England Ave , Winter Park, Fla (1, 1930) 
Cnsmon, Jefferson Martineau, M D Stanford 
University, Calif Assistant Professor of Physi- 
ology (1, 1944) 

Crittenden, Phoebe J , M S , Ph D Department 
of Physiology and Hygiene, Goucher College, 
Tonson4,Md (1, 1937, 3, 1937) 

Crozier, William J , Ph D Biological Labora- 
tories, Harvard University, Cambndge, Mass 
Professor of General Physiology (1, 1928) 
Csonka, F A , Ph D Bureau of Human Nutrition 
and Home Economics, U S Department of 
Agriculture, Beltsville, Aid Senior Chemist 
(2, 1924) 
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Cullen, Stuart C , M D University Hospitals, 
Iowa City, Iowa Assislanl Professor of Surgery- 
Anesthesia (3, 1944) 

Cunningham, Raymond W , M S , Ph D Lederle 
Laboratories, Inc , Pearl River, N Y Head, 
Pharmacology Research (3, 19411 
Cunningham, Robert Sydney, A M , M D , Sc D 
Albany Medical College, Albany, N Y Pro- 
fessor of Anatomy and Dean (1, 1923) 
Cureton, Thomas Kirk Jr , M A , Ph D , B P E , 
M P E Univ of Illinois, School of Physical 
Education, Urbana, HI Associate Professor of 
Physical Education (I, 1940) 

Curnen, Edward C , M D Yale Univ School of 
Medicine, New Haven 11, Conn (6, 1941) 
Curtis, George Morris, M A , Ph D , M D Kins- 
man Hall, Ohio State University, Columbus 
Professor of Surgery, Chairman, Department of 
Research Surgery (1, 1933, 4, 1933) 

Curtis, Howard J, MA, PhD Viiulcrbilt 
University School of Medicine, XasliMlIe 1, 
Tenn Professor of Physiology (1, 1940) 
Cutting, Reginald A , M D , Ph D Georgctow n 
University School of Medicine, 3900 Reservoir 
Road, N W , Washington, D C Professor 
of Physiology and Director of the Department 
(1, 1939) 

Cutting, Windsor C , M D Stanford University 
School of Medicine, San Francisco, Calif As- 
sistant Professor of Therapeutics (3, 1939) 
Daft, Floyd Shelton, Ph D National Institutes 
of Health, Bethesda, Md Scientist Director, 
Chief, Nutnlion Section, Issistant Chief, Divi- 
sion of Physiology (5, 1941) 

Daggs, Ray Gilbert, Ph D Jtledical Dept , 
Field Research Lab , Fort I\no\, Kciitutkv 
Director of Research (1, 1935, 5, 1933) 

Dakin, Henry D , D Sc , LL D , Ph D , F I C , 
F R S Scarborough-on-Hudson, N Y (2, 
1906) 

Dalldorf, Gilbert, M D Neu York State De- 
partment of Health, Albany, N Y" Director, 
Division of Laboratoiies and Research (4, 
1947) 

Dalton, Albert J , M A , Ph D National Cancer 
Institute, Bethesda, Md Principal Cytologist 
(4, 1942) 

Dam, Henrik, D Sc Biologisk Afdeluig Danniaiks 
Tekniske Hpaskole, 03tervoldgade 10 L, Copen- 
hagen, K, Denmark Professor (2, 1944 , 5, 1943) 
D’Amour, Fred E , M S , Ph D 2311 S Josephine 
St , Denver, Colo Associate Professor, Depart- 
ment of Zoology, University of Denver (1, 1934) 
D 'Amour, Mane C , Ph D , M D 2311 So Jose- 
phine St , Denver, Colo (1, 1934) 

D’Angelo, Savino A , M S , Ph D Department of 
Biology, Neu Y'ork University, Washington 
Square, New York 3, N Y Assistant Professoi 
of Biology (1, 1947) 


Daniels, Amy L , Ph D 720 N Van Buren St , 
Iowa City, Iowa Retired (2,1919 , 5,1933) 
Danielson, Irvin S , Ph D Pearl River Apart 
ments. Apt 3H, Pearl River, N Y Research 
Chemist (2, 1937) 

Dann, W J , Ph D , D Sc Duke University 
School of Medicine, Durham, N C Professor of 
Nutrition (2,1937,3,1938) 

Danowski, T S , M D University of Pittsburgh 
School of Medicine, Pittsburgh, Pa Renzie- 
haiiscn Professor of Research Medicine (1, 
1917) 

Darby, William J , M D , Ph D Vanderbilt Umv 
School of Medicine, Nashville, Tenn Issociate 
Professor of liiochuiiislnj , Issistant Professor 
of Medicine (5, 1913) 

Darling, Robert Crol>, M D 157 Glenwood Vie , 
Lcoma, N I Depl of Mcdicmc, Columbia Univ 
College of Ph\ sici ins iiid Surgeons, New Y'ork, 
32, \ Y (1,104!) 

Darrow, Chester W , Ph D Institute for Juve 
nilc Research, 907 S Wolcott St , Chicago, 111 
Research Psychologist, Institule for Juvenile 
Research, Associate in Physiology, University 
of Illinois College of Medicine (1, 1937) 
Darrow, Daniel Cady, MD 789 Howard Me, 
New Hivtn, Conn Prof oj Pediatrics, Yale 
Um\ School of Mcdicme (2, 1936) 

Daubert, B F , PhD Lniiersity of Pittsburgh, 
Pittsbuigli, Ptnn Restaicli Professor and Re 
search hlminislrator (2, 1947) 

Davenport, Horace Billard, BS, B Sc (0\on) 
Ph D Dept of Phy siology , University of Utah, 
SiltLikcCiUl (1, 1942) 

David, Norman \ustin, M D University of 
Oregon Medical School, Portland Professor of 
Pharmacology (3, 1934) 

Davidsohn, Israel, MD IMount Sinii Hospital, 
Chicigo, 111 Pathologist and Duccfor of Lab 
oratories, Chicago Medical School, Professor of 
Pathology and Chairman of Dept (4, 1939 , 6, 
1920) 

Davies, Philip W , Ph D Umv of Pennsylvania, 
Johnson Res Found , Philadelphia, Pa -Issoc 
in Biophysics (1, 1948) 

Davis, Bernard D , M D Cornell Umv Med 
College, New Y'ork City Research Associate, 
USPHS, Surgeon (6, 1948) 

Davis, George Eelso, Ph D Nutrition Laboratory, 
Animal Industry Dept , Agricultural Experi- 
ment Station, Gainesville, Fla Nutritional 
Technologist and Biochemist, Piofessor of Nutri 
lion, Umv of Florida, Florida Agricultural 
Experiment Station (5, 1944) 

Davis, Hallowell, U D Central Institute for the 
Deaf, SIS S Kingshighway, St Louis 10, Mo 
(1, 1925) 

Davis, Harry A , A1 D , C M 2007 Wilshn e Blvd , 
Los Angeles 5, Calif (1, 1944) 
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Davis, John Emerson, M S , Ph D Umv of 
Arkansas School of Medicine, Little Rock 
Professor of Pharmacology and Physiology (1, 
1941, 3, 1941) 

Dawson, Charles R , Ph D 246 HavLiuejci Hall, 
Columbia Uiiivor3it>, New It oik City 4ssoc 
Prof of Chemistry (2, 1946) 

Dawson, James Robertson, Jr , M D Vander- 
bilt Medical School, Nnslnille, Toiin Professor 
of Pathology fl, 1940) 

Da>, Harrj G, D Sc Indiana Universitv, 
Bloomington Associate Professor, Dept of 
Chemistry (5, 1940 , 2, 194S) 

Day, Paul L , M 4. , Ph D University of Ar- 
kansas School of Medicine, Little Rock Profes 
sor of Physiological Chemistry (2, 1934 , 5, 
1933) 

De, N N , M B Indian Institute of Science, 
PO Malleswaram, Bangalore, India 4sst Pro 
fessor of Pharmacology (3, 194S) 

Dearborn, Earl H , M A , Ph D Johns Hopkins 
Umv School of Medicine, SOO N Washington St 
Baltimore 5, Md Instructor in Pharmacology and 
Experimental Therapeutics (3, 1946) 
de Beer, Edwin J , Ph D The Wellcome Research 
Laboratones, Tuckahoe, N Y Assistant Director 
of Research (3, 1944) 

De Bodo, Richard C , M D 477 First Ave , New 
York.N Y Associate Professor of Pharmacology, 
New York Univ College of Medicine (I, 1932, 
3, 1931) 

De Boer, Benjamin, M A , Ph D St Louis Uni 
versitj School of Medicine, 1402 South Grand 
Blvd , St Louis 4, Mo Assistant Professor of 
Pharmacology (1, 1947, 3, 194S) 

DeEds, Floyd, M A , Ph D 344 Santa Ana Ave , 
San Francisco, Calif Principal Pharmacologist, 
Western Regional Research Laboratory, 800 
Buchanan St , Albany, Calif (2, 1937, 3, 1927) 
Defandorf, James Holmes, Ph D OfBce of the 
Chief of the Chemical Warfare Service, Wash 
ington, D C Colonel, Sn C (3, 1940) 
de Gara Paul F , M D 200 Pinehurst Ave , 
New York City Instructor in Pathology, 
Cornell University Medical College, Physician, 
New York Hospital (6, 1941) 

DeGraff, Arthur C , M D New York University 
College of Medicine, New York City Professor 
of Therapeutics (3, 1937) 
de Gulierrea-Mahonej, C G , M D St Vincent’s 
Hospital, New' York, N Y Director, \hurologi- 
cal Division and Neurosurgeon in Chief (1, 
1940, 4, 1941) 

Deichmann, William B , M Sc , Ph D Mbanj 
Medical College, Albany , N Y Issociatc Pro- 
fessor of Pharmacology and Head, Diiision of 
Pharmacology (3, 1945 ) 
del Pozo, E C , M D Medellin 196, IMexico, D 
F , Mexico (1, 1943) 


Dempsey, Edward W , Sc M , Ph D Harvard 
Medical School, Boston, Mass Associate Pro- 
fessor of Anatomy (I, 1940) 

Denstedt, Orville F, PhD McGill Umv, 
Montreal, Canada .Isso Professor of Bio- 
chemistry (2, 1948) 

Derbyshire, Arthur J , Ph D EEG Department, 
Harper Hospital, Detroit, Mich (1, 1939) 
de Savitsch, Eugene, M D Suite 24, 1150 Con- 
necticut Ave , Washington, D C Clinical 
Instructor in Surgery, Georgetown University 
School of Medicine Consulting Surgeon, Home 
of Incurables, Surgeon, Doctois Hospital (4, 
1934) 

Dettwiler, Herman A , M S , Ph D Eh Lilly and 
Co , Indianapolis, Ind Assistant Director, Bio- 
logical Division (6, 1946) 

Deuel, Harry J , Jr , Ph D University of South- 
ern California Medical School, Los Angeles 
Professor of Biochemistry (1, 1928 , 2, 1924, 
3, 1933) 

Deulofeu, Venancio, D Chem Casilla Correo 
2539, Buenos Aires, Argentina Professor of 
Organic Chemistry, University of Buenos Aires 
(2, 1942) 

Deutsch, Harold F , Ph D Umv of Wisconsin, 
Madison, Wis 4sso Professor of Physiological 
Chemistry (2, 1948) 

Dey, Frederick L , Ph D , M D Box 11, Sub- 
marine Base, New London, Conn Lt (gg), 
US \ R (1, 1945) 

Dickison, H L , M A , Ph D Bristol Labora- 
tories, Inc , Building 6, Syracuse 1, N Y (3, 
1946) 

Dieckmann, William J , il D The Chicago 
Lying In Hospital, 5841 Maryland Avenue, 
Chicago 37, III Marg Campau Ryerson Pro- 
fessor and Chairman of the Department of 
Obstetrics and Gynecology, University of Chicago 
(3. 1947) 

Dienes, Louis, M D Massachusetts General 
Hospital, Boston Bacteriologist (6, 1924) 
Dill, David Bruce, M A ,PhD Medical Division, 
Army Chemical Center, Aid Scientific Director 
(I, 1941, 2, 1927, 5, 1936) 

Dille James M , MS, Pli D , M D Lmv of 
Washington School of Alcdicuie, Seattle 5, Wash 
Professor of Pharmacology, Lssislant Dean 
(3, 1939) 

Dillon, Robert T . M S , Ph D % G D Searle 
and Co , Box 5110, Chicago SO, III Head, Ana- 
lytical Division (2, 1934) 

Dingle John H , Sc D , M D Western Reserve 
University School of Medicine, Cleveland 6, 
Ohio Professor of Preventne Medicine (6, 
1941) 

Di Palma, Joseph U , M D Long Island College 
of Medicine, 350 Henry St , Brooklyn, N Y 
Issociate in Physiology (I, 1943) 
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Dische, Zacharias, M D Dept of Biochemistry, 
College of Physicians and Surgeons, 630 W IGSth 
St , New York City (2, 19M) 

Dixon, Harold M , M D Aimy Institute of Pa 
thology, Washington 25, D C (1, 193b) 

Doan, Charles A , M D Ohio State University, 
College of Medicine, Columbus Dean, Pro- 
fessor of Medicine, Director of Medical Research 
(4, 1928) 

Dobnner, Konrad, M D Sloan-Kettcnng In- 
stitute, 444 E 68th St , New Yoik 21, N \ 
Member (2, 1916) 

Dochez, A Raymond, M D , Sc D (hon ) Pres- 
byterian Hospital, 620 W 168th St , New York 
City John E Borne Professor of Medical and 
Surgical Research, Columbia University , Mem- 
ber of National Academy of Sciences (IR, 
1917, 6R, 1922) 

Dodds, Mary L, PhD Peiuisj Iv ini i Stitc 
College, State College, Pa Pio/Lasor, hoods and 
Nutrition Research (3, 1918) 

Dohan, F Curtis, M D 80 Princeton Rd , 
Cynwyd, Pa Fellow, George S Cox Medical 
Research Institute, Associate in Medicine, Uni- 
versity of Pennsylvania, Philadelphia (1, 1911) 

Doisj, Edward A , M S , Ph D , Sc D St Louis 
University School of Medicine, St Louis 4, Mo 
Professor of Biological Chcrnislry, Member, 
National Academy of Sciences (2, 1920) 

Dolman, C E , D P 11 , Ph D The Univeraitj of 
British Columbia, Vincouver, BC, Cvnidi 
Head, Dept of Bacteriology and PreiLiitiie Medi- 
cine (6, 1947 ) 

Dominguez, Rafael, M D Westein Reserve Uni- 
veisitj, Cleveland, Ohio AssocuiU in Pa- 
thology, Dircclor of Laboratories and RtsturUi, 
St Luke’s Hospital (1, 1935) 

Donahue, D D , D Sc Division of Industrial 
Hygiene, National Institute of Health, Bethesda, 
Md Physiologist, Toxicology Section, Division 
of Industrial Hygiene, U S Public Health 
Service (3, 1941) 

Donelson, Eva G , Ph D The Ohio State Uni- 
versity , Columbus, Ohio Professor of Horne 
Economics (5, 1947) 

Dorfman, Albert, Ph D , hi D Uiiiv of Chicigo, 
Chicago, 111 A.sst Professor of Pediatrics 
(2, 1948) 

Dorfman, Ralph I , Ph D Dept of Biochemistry, 
Western Reserve University School of Medicine, 
Cleveland, 0 Assistant Professor of Bio- 
chemistry (2, 1940) 

Dotti, Louis Basil, M A , Ph D St Luke’s Hos 
pital, Amsterdam Ave and 113th St , New York 
City Chemist, St Luke’s Hospital, Lecturer in 
Physiology and Biochemistry , New York Medical 
College (1, 1937) 

Doty, J Roy, PhD Ameiican Dental Associa- 
tion, 222 E Supeuor St , Chicago, 111 Senior 
Chemist (2, 1941) 


Doudoroff, Michael, Ph D Dept of Bacten 
ology, 3531 Life Science Bldg , Umv of 
Calif , Berkeley, Calif Associate Professor of 
Bacteriology (2, 1916) 

Bounce, Alexander L , Ph D Strong Memorial 
Hospital, 200 Crittenden Blvd , Rochester, 
N Y Instructor in Biochemistry, University oj 
Rochester, School of Medicine and Dentistry 
(2, 1914) 

Dow, Philip, Ph D University of Georgia School 
of Medicine, Vugusta Associafe Professor of 
Physiology (1, 1939) 

Dow, Robert S , M D , Ph D University of 
Oregon Medical School, Portland Associate 
Professor of Anatomy (1, 1940) 

Downs, Ardrey W , hi 4 , hi D , D Sc , F V C P 
Uuivi rsitj of MberU, Edmonton, Mbcrta, Can 
ada Professor of Physiology and Pharmacology 
(1. 1917) 

Downs, Cora M , Ph D 1625 Vlabania St , Law- 
rence, Kan (6, 1929) 

Dovlc, William Lewis, M V , Ph D 930 East 
oSth St , Chit igo 37, III bsociafc Professor of 
Xnatonni, inunsity of Chicago (I, 1916) 

Drabkin, David L, MD Giuluitc School of 
h'tdumo, lm\Li»it\ of PcnnsjKiuia, Phila- 
ililjiliii Pi of and Chr , Dept of Physiological 
Chemist) y (2, 1928, 5, 1931) 

Dragstedt, Carl A , Ph D , hi D Northwestern 
University hltdical School, 303 E Chicago Ave , 
Chicago, 111 Professor of Pharmacology (L 
1928, 3, 1932) 

Dragstedt, Lester R , hi D , Ph D University of 
Chicigo, Chicago, 111 Professor of Surgery 
(1. 1920) 

Draize, J H , Ph D Division of Pharmacology , 
Food A Drug Administration, Federal Stcuiity' 
\geut\ , Washington, D C Pharmacologist (3, 
1910) 

Drake, T G H , hi B , F R G P (c) University 
of Toronto, Toronto, Canada Junior Demon- 
strator in Pediatrics, Department of Medicine, 
University of Toronto, Clinical Assistant on 
Icltve Staff and Associate Director Research 
Laboratory, Hospital for Sick Children (5, 
1936) 

Draper, William B , hi Sc , hID University of 
Colorado School of hledicine, 4200 E 9th Ave , 
Denver Associate Professor of Physiology and 
Phai macology (1, 1947, 3, 1938) 

Dreisbach, Robert H , Ph D , M D Stanford 
University' School of hledicine, San Francisco 15, 
Calif Isst Piofcssot (3, 1945) 

Dreyer, Nicholas Bernard, hi A (Ovon) School 
01 hledicine, University of Vermont, Burlington 
Associate Piofassoi of Physiology and Pharma- 
cology (3, 1942) 

Drill, Victor Alexander, Ph D M D Wayne Uni- 
versity College of Medicine, Detioit 26, hlich 
Professoi of Phai macology (L 1943, 3, 1946) 
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Drinker, Cecil K , M D Harvard University 
School of Public Health, Boston, Mass Pro- 
fessor of Physiology and Dean (1, 1915) 

Dripps, Robert D , M D School of Medicine, 
University of Pennsylvania, Pluladelphia 4 
Issi Professor of Incsthesiology, issociate in 
Pharmacology (1, 1947 , 3, 1945) 

Driver, Robert L , MS, Ph D University of 
Pennsylvania Hospital, Philadelphia, Pa (1, 
1945,3, 1947) 

Drur>, Douglas R , M D University of Southern 
California, Ixis Angeles Professor of Physi- 
ology (1, 1932) 

Dubin,Harr> E , Ph D 11 AV 42nd St , New York 
IS, N Y President, H E Duhin Laboratories, 
Inc (2, 1925) 

Dubin, Isadore N , M D Institute of Patliologj , 
Uiiiverait 3 of Tennessee, Memphis 7, Tenn 
issociale Professor of Pathology and Bactenol- 
ogy (4, 1947) 

Dubnoff, Jacob AV , Ph D 1201 E California 
St , Pasadena 4, Calif Senior Rescaich Fellow, 
California Insiituto of Technology (2, 1946) 
DuBois, Eugene F , M D Cornell University 
Medical School, 1300 York Ave , New York, 
N AT Professor and Head of the Department of 
Physiology and Biophysics, Attending Physician, 
New York Hospital, Member, National Academy 
of Sciences (1, 1913, 3, 1921, 5, 1935) 

Du Bois, Kenneth P , B S M S , Ph D Dept of 
Pharinacolog) , L'niv of Chicago, Chicago 37, 111 
Asst Professot of Pharmacology (3, 1946) 
Dubos, Rene J , Ph D , D Sc Rockefeller Insti- 
tute for Medical Research, C6th St and York 
Ave , New York City Head, Dept of Bacteriol- 
ogy (6, 1938) 

Dugal, L Paul, M A , M Sc , Ph D Research 
Department on Acclimatization, Medical School, 
Laval University , Quebec City , Canada Re- 
search Professor and Head of the Research De 
partmcnt on Acclimatisation, Associate Director 
of the Institute of Hygiene (1, 1947) 

Dukes, H H , D A'' M , M S New York State 
Veterinary College, Cornell Umversity, Ithaca, 
N Y Professor of Veterinary Physiology (1, 
1934) 

Dulaney, Anna D , AM, Ph D Pathological 
Institute, University of Tennessee, Memphis 
Associate Professor of Bacteriology, Medical 
School (6, 1924) 

Dumke, Paul Rudolph, M D University of Penn 
sylvania Hospital, Philadelphiv, Pa Assistant 
Professor of Stirgei 1 / (3,1942) 

Qunlap, Charles E , M D Tulane University of 
louisiini, 1430 Tulane Vvl Nei\ Orleans 
Professor of Pathology and Bacteriology (4, 
1942) 

Dunn, Max Shaw, Ph D Umversity of Cali- 
fornia, Los Angeles Professor of Chemistry 
(2. 1933) 


Dunn, Thelma Brumfield, M D The National 
Cancer Institute, Bethesda, Md Pathologist 
(4, 1945) 

Dury, Abraham, Ph D George AVashington Univ 
School of Med , AVashington, D C Asst Pro- 
fessor of Physiology (1, 1948) 

Dutcher, James D , M S , Ph D The Squibb In- 
stitute for Medical Research, New Brunswick, 
New Jersey Research Associate, Division of 
Organic Chemistry (2, 1946) 

Dutcher, B Adams, M S , M A , D Sc Pennsyl- 
vania State College, State College Professor 
and Head of Department of Agricultural and 
Biological Chemistry (2, 1920, 5, 1933) 

Duval, Charles Warren. M D Pensacola Hos- 
pital, Pensacola, Fla (4, 1913) 
du Vigneaud, Vincent, SI S , Ph D Cornell 
University Medical College, 1300 York Ave , 
New York 21, N Y' Professor of Biochemistry, 
Member, National Academy of Sciences (2, 1929, 
5, 1934) 

Dworkin, Simon, D D S , M D , CM Biology 
Building, McGill University, Montreal, Quebec, 
Canada Lecturer in Physiology, Faculty of 
Medicine (1, 1931) 

Dye, J A , Ph D James Law Hall, Cornell 
University , Ithaca, N A Professor of Physiol- 
ogy (1. 1929) 

Dye, Mane, M S , Ph D Michigan State College, 
East Lansing Dean, School of Home Economics 
(2, 1929, 5. 1933) 

Dyer, Helen M , MS, Ph D National Cancer 
Institute, NIH, USPHS, Bethesda, Md 
Biochemist (2, 1936 , 5, 1937) 

Dziemian, Arthur J , Ph D Army Chemical Cen- 
ter, Medical Division, Edgeuood, Md Physi- 
ologist, Biophysics Section (1, 1948) 

Eadie, George S , Ph D Duke University School 
of Medicine, Bov 3709, Durham, N C Profes- 
sor of Physiology and Pharmacology (1, 1929, 
3. 1940) 

Eagle, Harry, A B , hi D United States Public 
Health Seivice, Bethesda, hid Medical Direc- 
tor, Scientific Diiector, National Cancer Insti- 
tute (3, 1946,4, 1936) 

Eakm, Robert E, PhD Dept of Cbemistiy, 
Univ of Texas, Austin, Texas \.sso Professor 
of Chemistnj (2, 194S) 

Earle, D P , Jr , hi D , hied Sc D Non Aork 
Umv'ersity College of hledicine, 477 First Ave- 
nue, New Aork 16, N A' Associate Professor of 
A/edicine (1, 1947) 

Earle, Wilton R , Ph D US Public Health 
Service, National Cancer Institute, Bethesda, 
hid Principal Cytologist (4, 1940) 

Eaton, Monroe D, hi D Harvard hledieal 
School Boston, hlass Issoc Professor of Bacte- 
riology and Immunology (6, 1937) 

Eckenhoff, James E , M D Univ of Pennsyl- 
vania School of hledicino, Philadelphia, Pa 



564 


FEDERATION PROCEEDINGS 


Asso in Clinical Pharmacology and Anes- 
thesiology (1, 1948) 

Ecker, E E , Ph D School of Medicine, Western 
Reserve University, 2085 Adelbert Rd , Cleve- 
land, O Professot of Immunology (1, 1925, 
6, 1947) 

Eckstein, Gustav, Jvl D Univ of Cineinnati 
College of Med , Cincinnati, Ohio -Isso Pro- 
fcssoi of Physiology (1, 1948) 

Eckstein, Henry C , M S , Ph D 320 W Medical 
Building, University of Michigan, Vnn Arbor 
Associate Professor of Biological Chemistry 
(2, 1925) 

Eckstein, R W , M A , M D Dopartaient of 
Medicine, Western Reserve Universitj, Cleic- 
land, Ohio Senior Instructor, in charge of 
Cardioiascnlar Experimontal Medical Rcscurth 
Laboratory (1, 1947) 

Eddy, Nathan B , M D National Institute of 
Health, Bethesda, Md Principal Pharmacolo- 
gist, United States Public Health Seritec (3, 
1929) 

Eddy, Walter H , A hi , Ph D Anicnt'ui Chloro- 
phyll, Inc , Lake Worth, Fla Scientific Director 
(2, 1913, 5, 1933) 

Edelmann, Abraham, PhD Brookhutii Na- 
tional Laboratoi ICS, Upton, L I , N A Physi- 
ologist (1, 1948) 

Edholm, O G , M B Univ of Western Ontario 
Med School, London, Canada Head, Dept of 
Physiology (1, 1948) 

Edsall, Geoffrey, M D Antito\in and Vaccine 
Laboratory, 375 South St , Jamaica Plain, Mass 
Acting Director, Division of Biologic Labora- 
tories, Massachusetts Department of Public 
Health, Associate in Public Health Laboratory 
Methods, Simmons College, Instructor in Applied 
Immunology, Harvard School of Public Health 
(6, 1943) 

Edsall, John Tileston, hi D Harvard hledical 
School, Boston, Mass Associate Professor of 
Biological Chemistry and Tutor in Biochemical 
Sciences (2, 1931) 

Edwards, Dayton J , Ph D Cornell University 
Medical College, 1300 York Ave , Xcu Aork 
City Associate Piofessor of Physiology, Iv- 
sislant Dean (1, 1921) 

Edwards, Jesse E , hi D Mayo Chine, (Sect 
Path Anat ), Rochestei 4, Minn Issistant 
Professor of Pathologic Anatomy, Maya Founda- 
tion, Graduate School, University of Minnesota 
(4, 1941) 

Edwards, J Graham, A M , Ph D 24 High St , 
Buffalo, N Y Assistant Professor of Anatomy, 
University of Buffalo (1, 1932) 

Eggerth, Arnold H , Ph D Hoagland Laboratory, 
335 Henry St , Brooklyn, N Y Associate 
Professor of Bacteriology, Long Island College 
of Medicine (4, 1925) 


Ehrenstein, Maximilian R , Ph D 806 hlaloney 
Clinic, University of Pennsylvania Hospital, 
Philadelphia, Pa ^Isioc Prof of Physiological 
Chemistry assigned to Medicine, Univ of Penn- 
syliania School of Medicine (2, 1912) 

Ehnch, William E , hi D University of Pennsj 1- 
v inia Medii il Sihool, Philulclphu Professor 
of Histology and Pathology, Graduate School of 
Medicine, Chuf, Diiision of Pathology, Phila 
General Hospital (I, 1945) 

Eiclielbergcr, Lillian, Ph D University of Chi- 
cago, Dept, of hlcdicine, Chicago, 111 Associate 
Professor of Biochemistry (2, 1937) 

Eller, John J , Ph D Lniv of California Medical 
Center, San Fi intisco, Calif Issoc Professor 
of Biochemistry and Pharmacology, Univ of Cali- 
fornia Coll of Pharmacy (2, 1948) 

Eisenman, Anna J , Ph D U S Public Health 
Service Hospital, Lexington, Ky Biological 
Chemist (2, 1930) 

EIbcrg, Sanford S , Ph D Univ of California, 
Berkeley, Cilif liyic Professor of Bacteri- 
ology (6, 1918) 

Eldcriicld, Robert C , Ph D Columbia University, 
New York City Professor of Chemistry (2, 
1934) 

Elftman, Herbert, M A , Ph D College of Physi- 
cians and Surgeons, Columbia University, 630 
W lOSth St , Non York City Assistant Pro- 
fessor in Anatomy (1, 1940) 

Eliot, Martha M , M D United States Children's 
Bure 111 , Washington 25, D C Associate Chief 
(5, 1933) 

Elkinton, J Russell, M D University of Penn- 
sylvuiia Hospital, Philadelphia, Pa Dept oj 
Medicine (1, 1917) 

Elliott, Henry W , Ph D Unix of California 
Medical School, S m Fi incisco, Calif Instructor 
in Pharmacology and Lecturer in Dental Pharma- 
eology and Toxieology (3, 1948) 

Elliott, K Allan C , hi Sc , Ph D Montreal Neuro- 
logical Institute, 3801 University St , Montreal, 
Canada issistant Professor in Neurology, Bio- 
ehcmislry, McGill University (2, 1937) 

Ellis, C H , M S , Ph D Laboratories of Gordon 
A Hies, 770 S Vrroyo Parkway, Pasadeni 5, 
Calif Research issociatc in Physiology (1, 
1947) 

Ellis, Fred W , hi S , Ph D University of North 
Carolina, Chapel Hill issistant Professor of 
Pharmacology (3, 1945) 

Flhs, Lillian N , Ph D Adelphi College, Garden 
City, N Y Inslnictoi m Chemist) y (5, 
1940) 

Ellis, Max Mapes, A M , Ph D , Sc D hledical 
School, Umversity of hLssoun, Columbia 
Professor of Phijswlogy and Pharmacology (L 
1923) 

Ellis, N R, hIS Bureau of Animal Industry, 
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U S Department of Ignculture, Agricultural 
Research Center, Beltsville, Md Asst Chief, 
Amiiial Husbandry Division (2, 1928 , 5, 
1933) 

Ellis, Sjdnej, M A , Ph D Department of 
Phjsiology and Pharmacologj , Duke Umversitj 
School of Medicine, Durham, N C Assistant 
Professor of Pharmacology (3, 19-17) 

Elrod, Ralph P , MS, Ph D University of 
South Dakota Medical School, Vermillion, S D 
Chairman of Department of Microbiology (6, 
1947) 

Elser, William J , M D Kent, Conn (6, 1920) 
Elvehiem, Conrad Arnold, MS, Ph D , Sc D 
Biochemistry Building, University of Wisconsin, 
Madison Chairman, Dept of Biochemistry, 
Dean of Graduate School, Member, National 
Icademy of Sciences (2, 1931 5, 1933) 

Embree, Norris Dean, Ph D Distillation Prod 
nets, Inc , 755 Ridge Road West, Rochester 13, 
N Y Acting Director of Research (2, 1946) 
Emerson, George A , M S , Ph D University of 
Texas, Medical Branch, Galveston Professor of 
Pharmacology (3, 1935) 

Emerson, Gladys A , Ph D Merck Institute of 
Therapeutic Research, Rahway, N J Nutri- 
tionist (5, 1942) 

Emerson, Oliver H , Ph D Western Regional 
Research Laboratory, U S Dept of Agricul- 
ture, Albany 6, Calif Associate Chemist 
(2, 1938) 

Emery, Frederick E , D V M , M S , Ph D Uni- 
\ersity of Arkansas School of Medicine, Little 
Rock Professor of Physiology and Pharma- 
cology (1, 1930) 

Emmart, Emily W , M I , Ph D National In 
stitute of Health, Betheada 14, Md (3, 1947) 
Emmett, Arthur D , M A , Ph D Star Route 1, 
Lewiston, Mich (2, 1908, 5, 1933) 

Enders, John F , AM, Ph D Department of 
Bactenology, Medical School, Harvard Uni- 
versity, Boston, Mass Associate Professor of 
Bacteriology and Immunology, Chief, Research 
Division of Infectious Diseases Children’s Hos 
pilal (G, 1936) 

Endicott, Kenneth M , M D National Institute 
of Health, Bethesda 14, Md Surgeon, V S 
Public Health Service, Duision of Pathology 
(4, 1947) 

Engel, Frank L , M D Duke Lniversity School 
of Medicine, Durham, North Carolina Associ 
ale in Ifcdiciiie (1, 1947) 

Engel, Ruben W , Ph B , Ph D Lab of Animal 
Autrition, Alabama Poh technic Institute, Au 
burn, Ala Animal \ ntritionist (5, 1948) 
Engle, Earl Theron Ph D College of Physicians 
and Surgeons, Columbia University, 630 W 
163th St , New York City Professor of Anat- 
omy (1, 1930) 


English, James, Jr , Ph D Sterling Chemistry 
Laboratory, Yale Univ , New Haven, Conn 
Assistant Professor of Chemistry (2, 1946) 

Enright, John B , Ph D State of California Dept 
of Public Health, Berkeley , Calif Supervising 
Bacteriologist (6, 1948) 

Epstein, Albert A , M D 1111 Madison Ave , 
New York City Physician, Beth Israel Hos- 
pital, Physician, Hospital for Joint Diseases 
(2, 1912) 

Ercoii, N , M D , Ph D Warner Institute for 
Therapeutic Research, New York 11, N Y 
Director of Pharmacological Research (3, 1947) 

Erickson, Cyrus C , M D Duke Umversity 
School of Medicine, Durham, N C Associate 
Professor of Pathology (4, 1941) 

Erickson, John Otto, Ph D Atomic Energy Com 
mission Project, Univ of Rochester School of 
Medicine, Rochester, N Y Research Biochem- 
ist (6, 1946) 

Eschenbrenner, Allen B , M D Surgeon USPHS, 
National Instilute of Health, Bethesda ti, Md 
(4, 1946) 

Espe, Dwight L , Ph D Department of Dairy 
Husbandry, State College Station, Fargo, N 
Dak (1, 1940) 

Essex, Hiram E , M S , Ph D Mayo Foundation, 
Rochester, Minn Professor of Physiology 
Institute of Experimental Medicine (1, 1932, 
3, 1940) 

Ettinger, C H,MD,CM,FRSC Queen’s 
University , Kingston, Canada Professor of 
Physiology, Assistant Director, Division of 
Medical Research, National Research Council, 
Ollavia (1, 1943) 

Evans, Earl Alison, Jr , Ph D Department of 
Biochemistry, University of Chicago, Chicago, 
111 Professor and Chairman of Department (2, 
1939) 

Evans, Everett Idris, M D , Ph D Department 
of Surgery, Medical College of Virginia, Rich- 
mond Assistant Professor of Surgery (1, 
1935) 

Evans, Gerald Taylor, JI D , Ph D University 
of Minnesota Hospitals, hLnneapolis Director 
of Laboratory Service, University of Minnesota 
Hospitals, Associate Professor of Medicine, 
University of Minnesota (1, 1942) 

Evans, Herbert M , M D University of Cali- 
fornia, Berkeley Professor of Anatomy and 
Director of Institute of Experimental Biology, 
Member of the National Academy of Sciences 
(1, 1919) 

Eveleth, D F , Ph D , D V M North Dakota 
Agricultural College, Fargo Professor, Vet- 
erinary Science, North Dakota Agricultural 
Experiment Station (2, 1939) 

Everett, Mark R Ph D University' of Okla- 
homa School of Medicine, Oklahoma City 
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Dean o?id Professor of Biochemisiry (2, 1929) 
Everson, Gladys, Ph D Iona State College, 
Ames, Iowa Assoc Professor of N^Unlion (5, 
1948) 

Ewing, P L , M S , Ph D University of Texas 
School of Medicine, Galveston Associate Pro- 
fessor of Pharmacology (3, 1938) 

Eyster, John A English, M D University of 
Wisconsin, Madison Professor of Physiology 
(1, 1906, 3R, 1908) 

Fahr, George, hi D 102 Millaid Hall, Univ of 
Minnesota, hlinneapolis Professor of Clinical 
Medicine (1, 1913, 3, 1940) 

Failey, Crawford F , Ph D 5-154 South Shore 
Drive, Chicago 15, 111 Professor of Biochemis- 
try, Univeisily of Chicago (2, 1933) 

Fairhall, Lawrence T , M A , Ph D U S Public 
Health Service, Washington, D C Principal 
Industrial Toxicologist (2, 1924) 

Falk, Carolyn R , BA 40 E 66 th St , New York 
City Bacteriologist, Bureau of Laboratories, 
New York City Dept of Health (6, 1943) 

Falk, K George, Ph D 40 E 66th St , New York 
City Director, Laboratory of Industrial Hy- 
giene (2, 1913) 

Farah, Alfred E , hi D Univ of Washington 
School of hledicine, Seattle, Wash Issl Pro- 
fessoi of Pharmacology (3, 1948) 

Father, Sidney, M D Harvard Medical School, 
25 Shattuck St , Boston, Mass Assistant 
Professor of Pathology (4, 1934) 

Farmer, Chester J , A hi Northwestern hledical 
School, 303 E Chicago Ave , Chicago, 111 Pro- 
fessor of Chemistry (2, 1935) 

Farr, Lee E , M D Alfred I duPont Institute, 
Wilmington, Del Director of Research, Pcdiatri- 
cian-in-Chief (4, 1941) 

Farrar, George E , Jr , hi D Chief, hledical 
Service A, Episcopal Hospital, 3401 N Broad 
Street, Philadelphia 40, Pennsylvania Issoci- 
ate Professor of Medicine, Temple University 
and Hospital (3, 1947) 

Farrell, James L , Ph D , hi D 636 Church St , 
Evanston, Illinois (1, 1938) 

Fassett, David W , A B , hi D Eastman Kodak 
Co , Lab of Industiial hledicinc, Kodak Paik 
Works, Rochester, N Y (3, 1942) 

Fay, Marion, M A , Ph D Woman’s Medical 
College of Pennsylvania, Philadelphia 29 Pro- 
fessor of Physiological Chemistry and Dean 
(2, 1937) 

Featherstone, Robert M , hi S , Ph D College of 
Medicine, State University of Iowa, Iowa City, 
Iowa Assistant Professor of Pharmacology 
(3, 1947) 

Feigen, George A , A B Dept of Pharmacology 
and Toxicology, Univeisity of Southein Califoi- 
nia. School of Medicine, Los Angeles7 (1, 1948) 
Feldman, Harry A , hi D Children’s Hospital 


Research Foundation, Cincinnati, Ohio Fellow, 
National Research Council (6, 1913) 

Feldman, William H , D V M , MS The hlajo 
Foundation, Rochester, hlinn Professor in the 
Division of Experimental Surgery and Pathology 
(4, 1931) 

Fell, Norbert, PhD Camp Detrick, Fredenck, 
hlaryland Chief, Pilot Plant Division (6, 
1911) 

Feller, A E , hi D Western Reserve School of 
hledicinc, Cleveland 6, Ohio Issociafe Professor 
of Preventive Medicine (G, 1913) 

Fellows, Edwin J , hi S , Ph D Temple Uni- 
versity School of hledicinc, Philadelphia, Pa 
Assistant Professor of Pharmacology (3, 1939) 

Felton, Lloyd D , hi D , D Sc National Institute 
of Health, Bethesda, hid Medical Director, 
USPIIS (G, 1926) 

Fenn, Wallace Osgood, ANI , Ph D Umversityof 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Profes- 
sor of Physiology, Member, National Academy of 
Sciences (1, 1924) 

Penning, Con, hi D , M A University of Utah 
School of Medicine, Salt Lake City Professor 
of Pharmacology and Physiology (1, 1942) 

Fenton, P F ,M S , Ph D Department of Physi- 
ological Chemistry, Laic University School of 
hlcdicine. New llixen 11, Conn Research 
Lssistant (1, 19171 

Ferguson, James Kenneth Wallace, hi A , hi D 
76 lulbarry Rd , Toronto, Ontario, Canada 
Professor of Pharmacology, Umversityof Toronto, 
IFi/ii; Commander, RCAF (1, 1933, 3, 1941) 

Ferguson, John Howard, M D , M A , L M S S 4 
Dept of Physiology, School of hledicme. Univer- 
sity of North Carolina, Chapel Hill Professor of 
Physiology and AclinO Professor of Pharmacol- 
ogy (1, 1933) 

Ferguson, L Kraeer, hi D 133 S 36th St , Phila- 
delphia 4, Pa Professor of Surgery, Graduate 
School, Univ of Pennsylvania, and Woman's 
Medical College of Pennsylvania, Surgeon, Doc- 
tors Hospital and Woman’s Medical College, 
Graduate Hasp , Philadelphia General Hospital 
(4, 1935) 

Ferry, John Douglass, Ph D Univ of Wisconsin, 
hladison, Wis Projessor of Chemistry (2, 
1941) 

Ferry, Ronald M , hi D 066 hlemorial Drive, 
Cambiidge, hlass Associate Professor of Bw- 
Uiemistry, Haivaid University (2, 1924) 

Fetcher, Edwin S , Ph D R D i5t4, Xenia, Ohio 
(1, 1944) 

Fetter, Dorothy, Ph D Department of Hygiene, 
Brooklyn College, Brooklyn, N Y Instructor in 
Physiology (1, 1944) 

Fevold, Harry L , M S , Ph D 1849 W Pershing 
Road, Chicago 9, 111 Chief, Food Research 
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Division., Quartermaster Food and Container 
Institute (2, 1942) 

Field, John, 11, AM, Ph D Department of 
Phj siology, Stanford University, Stanford, Cahf 
Professor of Physiology (1, 1930) 

Fincke, Margaret L , Ph D Oregon State College, 
Corvallis Associaio Professor of Foods and 
Nutrition, School of Home Economics (5, 
1940) 

Findley, Thomas, Jr , M D Ochsner Clinic, 
3503 Prytania, New Orleans, La Head of the 
Department of Internal Medicine, Ochsner 
Clinic, Nero Orleans, Assistant Professor of 
Clinical Medicine, Tulane University School of 
Medicine (1, 1938) 

Finertj, John C , MS, Ph D Department of 
Anatomy, Washington University School of 
Medicine, St Louis 10, hlo Assistant Professor 
of Anatomy (1, 1947) 

Finland, Maxwell, M D Boston City Hospital, 
Boston, Mass Assistant Professor of Medicine, 
Harvard Medical School (6, 1941) 

Finnegan, J K , Ph D Medical College of 
Virginia, Richmond 19, Va Assistant Pro- 
fessor of Pharmacology (3, 1947) 

Firor, Warfield Monroe, M D Johns Hopkins 
Hospital, Baltimore, Md Associate Professor 
of Surgery, Johns Hopkins University (1, 1932) 
Fischel, Edward E , M D , D Med Sc Columbia 
Univ , New York City Fellow in Medicine (6, 
1948) 

Fischer, Ernst, M D , Dr habil Medical College 
of Yirgima, Richmond Professor of Physiology 
(1, 1936) 

Fischer, Hermann O L , Ph D Banting Insti- 
tute, 100 College St , Umversity of Toronto, 
Toronto 5, Canada Research Professor of Or- 
ganic Chemistry (2, 1940) 

Fischer, Martin H , M D , Pharm D (hon ), Sc D 
University of Cincinnati College of Medicine, 
Eden Ave , Cincinnati 19, 0 Professor of Phys- 
iology (1,1901,2,1919) 

Fishberg, Ella H , M A , M D Beth Israel Hos- 
pital, Stuyvesant Park East, New York City 
Biochemisl (2, 1931) 

Fisher, Albert Madden, Ph D Connaught Med 
Res Laboratories, University of Toronto, 
Toronto, Canada Research and Administrative 
issociale (2, 1944) 

Fisher, Kenneth C , M A , Ph D University of 
Toronto, Toronto, Ont , Canada Assistant 
Professor of Physiological Zoology (1, 1940) 
Fishman, William H , Ph D Tufts College Med 
Sell , 30 Bennet St , Boston, Mass Res Prof 
of Biochemistry (2, 1947) 

Fiske, Cvrus H , M D Harvard Medical School, 
Boston, Mass Professor of Biological Chemis- 
try (2, 1914) 

Fitzhugh, O Garth, Ph D Division of Pharma 


cology, Food and Drug Administration, Federal 
Security Agency, Washington, D C Pharma- 
cologist (3, 1940) 

Fieischmann, Walter, M D , Ph D Medical Divi- 
sion, Army Chemical Center, Md Chief, 
Physiology Section, Instructor in Pediatrics, 
Johns Hopkins University (1, 1940) 

Fleisher, Moyer S , M D Jewish Hospital, St 
Louis, Mo Research Bacteriologist (4, 1924, 
6, 1932) 

Flexner, Louts B , M D Carnegie Labs , Car- 
negie Institution of Washington, Wolfe and 
Madison Sts , Baltimore, Md Research Asso- 
ciate, Department of Embryology (I, 1933 , 2, 
1948) 

Flock, Eunice V , Ph D Mayo Clinic, Rochester, 
Minn Associate Professor in Experimental Medi- 
cine, Mayo Foundation, Untv of Minnesota 
(2, 1940) 

Florman, Alfred L , M D Mt Sinai Hospital, 
New York City Investigator in Virology (6, 
1942) 

Fiosdorf, Earl W , Ph D Forest Grove, Pa Uni- 
versity of Penns 5 lvama School of Medicine 
Director of Research (G, 1941) 

Floyd, Cleveland, M D , Sc D 246 Marlborough 
St , Boston, Mass Chief Examiner, Boston 
Health Dept (6, 1916) 

Fob, Piero Pio, Ph D 710 S Wolcott St , Chicago 
HI Associate Professor of Physiology and Phar- 
macology, Chicago Medical School (1, 1944) 

Folch, Jordi, M D McLean Hospital, Waverly, 
Mass Assistant Professor of Biological Chemis- 
try, Harvard Medical School Director of Scien- 
tific Research, McLean Hospital (2, 1941) 

Folkers, Karl, Ph D Merck and Co , Inc Rah- 
way, N J Director of Organic and Biochemical 
Research (2, 1947) 

Follensby, Edna M , Ph G 80 E Concord St , 
Boston, Mass Research Assistant, Evans Me- 
morial Special Instructor in Biology, Simmons 
College (6, 1933) 

Follis, Richard H , Jr , M D School of Medicine, 
Johns Hopkins University ilssociaie Professor 
of Pathology (4, 1942) 

Fontaine, Thomas Davis, Ph D Agricultural 
Research Center, Beltsville, Md Biochemist 
and Acting Head, Div of Biologically Active 
Compounds (2, 1946) 

Foot, Nathan Chandler, M D Cornell Univ 
Med Coll , New York City Emeritus Profes- 
sor, Surgical Pathology (4, 1924) 

Forbes, Alexander, A M , M D Harvard Medi- 
cal School, Boston, Mass Professor of Physi- 
ology, Member of the National Academy of 
Sciences (1, 1910) 

Forbes, Ernest B , Ph D State College, Pa 
Professor Emeritus Inimal Nutrition (IR, 1917, 
a, 1935) 
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Forbes, John C , M A , Ph D Medical College of 
Virginia, Richmond Research Professor of 
Biochemtslnj (2, 1937) 

Forbes, William H , M A , Ph D Harvard Uni- 
versity, Fatigue Laboratory, Boston, Mass 
Research Fellow, Assistant Director of Fatigue 
Lab , Assistant Professor of Industrial Physiot- 
ogy (1, 1943) 

Forster, Francis M , M D JefTerson Med 
College, Philadelphia, Pa Asst Professor of 
Neurology (1, 1948) 

Fosdick, Leonard S , Ph D 311 E Chicago Ave., 
Chicago, HI Professor of Chemistry, Northwest- 
ern University (2, 1944) 

Foster, G L , Ph D College of Physicians and 
Surgeons, 630 W 16Sth St , New York City 
Professor of Biological Chemistry (2, 1923) 
Foster, Harry E, MD Fairmont Hotel, Siii 
Frajicisco, Calif (6, 1913) 

Foster, Jackson W , Ph D Dept of Botany and 
Bacteriology, Univ of Texas, Austin 12, lexis 
Associate Professo) of Bacteriology (2, 10(C) 
Foster, Robert H K , Ph D , M D St I oiiis 
University School of Medicine, St Louts, Mo 
Piofessot and Director of Dept of Pharmaiology 
(1, 1940, 3, 1944) 

Fothergill LeRoj D, MD Ciinp Dttiick, 
Fiederi'’k, Maijhiul Asst Technical Director 
(6, 1036) 

Fox, Sidney W , Ph D Chemistry Dept , Iowa 
State College, linos, low i Professor oj Cnitn 
istiy, Reseaich Putfcssoi, Chemistry Section, 
Iowa AgricuUuial Expii iment Station, Resiaich 
Piofessot of Chemistnj Industiial Scnnci Rt 
starch Institute, Iowa Ustutc Coll yt (2, 1916) 
Fraenkel-Conrat, Heinz, M D , Ph D Western 
Regional Research Laboratorj , U S Dept of 
Agriculture, Albanj 6, Calif Chemist (2, 
1942) 

Francis, Thomas, Jr , hi D , I\I S (hon ), Sc D 
(hon ) School of Public Health, University of 
Michigan, Ann 4.iboi Heniy Sewall Prof of 
Epidemiology (4, 1940, 6, 1930) 

Franke, Florent E , M D 9 Sylvester, Webster 
Groves, Mo Assistant Professor of Physiology, 
St Louts University School of Medicine (1 
1934) 

Frankel, Edward M , Ph D 214 River Rd , Nyack, 
N Y Consulting Chemist (2, 1916) 

Fraps, R M , Ph D Buieau of Miinial IIus 
bandry, Beltsville, Md Stnioi Physiologist 
(I, 1947) 

Fraser, Alexander MacLeod, AM, M D , CM 
Dalliousie Umveisity, Halifax, Nova Scotia 
Piofessor of Phaimacologij (3, 1939) 

Fraser, Donald T, MB, DPH, FRSC Con- 
naught Laboratories, University of Toronto, 
Toronto 5, Canada Professor of Hygiene and 
Preventive Medicine (6, 1935) 


Frear, Donald E H , M S , Ph D Dept of Agn 
cultural and Biological Chemistry The Penn 
sylvania State College, State College, Pa Pro 
fessor of Agriculture and Biological Chcmislnj 
(2, 1916) 

Fredette, Victorian Univ of Montreal, Montreal, 
Cuiada Asst Professor of Bacteriology, isso 
Director, Inst of Microbiology (6, 1948) 
tree, Alfred H , M & , Ph D Research Labora 
tory, Allies Laboratories, Inc , Elkhart, Ind 
Head of Biochemistry Section (2, 1916 , 5, 1944) 
Freeman, Harry, M D Worcester State Hospital, 
Worcester, Mass Internist, Research Service 
(1, 1939) 

Freeman, Leslie Willard, Ph D , M D Univer- 
sity of Indiana, Dept of Surgery, Indianapolis, 
Ind Asst Professor of Surgery, Director of 
Surgical Rtstarch (1,1941) 

Freeman, Norman E , M D Department of Sur- 
gery Umversity of Calilorma hlcdical School, 
Sin Frincisco 22 (1, 1936) 

Freeman, Smith, M D , Ph D Northwestern 
University School of Medicine, 303 E Chicago 
Ave , Chicago, 111 Assistant Professor of 
Physiology and Pharmacology (1, 1937) 
French, Cyrus E , Ph D Pennsylvania State 
College, Stite College, Pa Isso Professor of 
inimal Nutrition (5, 1948) 

1 rencli, C Stacy, PhD Carnegie Institution 
of Washington, bt inford Unnersity, Calif Di- 
iLitor, Diiision of Plant Biology (1, 1947, 
2, 1916) 

I round, Jules, M D Pubhe Health Research In- 
stitute of the City of New York, New York City 
Member and Chief of the Division of Applied Im- 
munology (1,1930,6, 1921) 

Frey, Charles N , Ph D , Dr S 45 Cambridge 
Rd , Se irsdale, N Y Director, Scientific Rela- 
tions, Standard Brands Inc (3, 1948) 

I ned, Josef, Ph D Squibb Institute for Medical 
Rescai ch, New Biunswick, N J Asso Member, 
Division of Organte Chemistry (2, 1948) 
Friedman, Townsend B Childien’s Memorial 
Hospital, Chicago, 111 Utending Allergist (6, 
1918) 

Friedemann, Theodore E , M A , Ph D North- 
western University Medical School, 303 E 
Chicago Ave , Chicago, 111 ‘issociate Professor 
of Physiology (2, 1925) 

Friedemann, Ulrich, hi D Department of Bac- 
teriology, The Jewish Hospital of Brooklyn, 
Classon and St Marks Ave , Brooklyn, N Y 
(6, 1938) 

Friedeiiwald, Jonas S , M D , M V 1212 Eutaw 
Place, Baltimore 17, Md The Johns Hopkins 
Hospital Baltimoie Issociate Professor of 
Ophthalmology (1, 1947) 

Friedewald, William F , M D Emory University 
School of Medicine, Atlanta, Ga Professor of 
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Bactenologu, Associate Professor of Medicine 
(4. 1941) 

Fnedgood, Harry B , M D University of Cali- 
fornia, Los Ingeles, Calif Hssoc Clin Profes- 
sor of Medicine, California Inst of Cancer 
Research, President and Chau man, Cedars of 
Lebanon Hospital, Consultant, Inpatient Staff 
Dept of Medicine (1> 1936) 

Friedman, Maurice H , Ph D , M D 2040 Bel 
niont Rd , Washington 9, D C (1, 1929) 
Friedman, Me>er, M D Harold Brunn Institute 
for Cardiovascular Research, Mt Zion Hospital, 
2200 Post St , San Francisco, Calif Director 
(1, 1947) 

Friedman, M H F , M A , Ph D Jefferson Medi- 
cal College of Philadelphia, 1025 B^alnut St , 
Philadelphia, Pa Assoc Professor of Physiol- 
ogy (1,1941) 

Friedman, Nathan B , M D Cedars of Lebanon 
Hospital, Los Angeles, Calif (4, 1942) 
Friedman, Sjdney M , M D , Ph D Department 
of Vnatoniy, IMcGiIl Lniversity, Montreal 2, 
Canada Issistanl Professor of inatomy (1, 
1947) 

Frost, Douglas Van Anden, Ph D Abbott 
Laboratories, North Chicago, 111 Head of Nu 
tntional Research (2, 1946, 3, 1947) 

Fruton, J S , Ph D Yale School of Medicine, 
333 Cedar St , New Haven, Conn Associate 
Pro/essor of Physiological Chemistry (2, 1938) 
Fugo, Nicholas W , Iff S , Ph D Department of 
Obstetrics and Gjnecologv, University of Chi- 
cago, Chicago, 111 (3, 1944) 

Fuhrman, Frederick A , MS, Ph D Dept of 
Physiology, Stanford Uiiiv , Stanford University, 
Calif Instructor in Physiology (1, 1946) 
Fulton, John Farquhar, M A , Ph D , M D Yale 
University School of Medicine, New Haven, 
Conn Sterling Professor of Physiology (1, 
1925) 

Funk, Casimir, D Sc , Ph D 186 Riverside Drive, 
New\ork24, N Y (2,1921) 

Furchgott, Robert F , Ph D Cornell Univ Medi- 
cal College, New York City 4sst Professor of 
Biochemistry m Medicine (2, 1948) 

Furth, Jacob, M D Veterans Administration 
Hospital, Dallas, Texas Chief of Laboratory 
(4, 1932,6. 1930) 

Gaebler, Oliver H , Ph D , M D Henry Fold 
Hospital, Detroit, Mich Head, Department of 
Biosihemislry, Edsel B Ford Inst Jor Med Res 
(2, 1927) 

GalTron, Hans, Ph D Department of Chemistry , 
University of Cliicago, Chicago, 111 issocialc 
Professor of Biochemistry (2, 1941) 

Gagge, Adolf Pharo, Ph D Aeromedical Re- 
search Laboratory, Wright Field, Dayton, O 
Li Col , Chief, Biophysics Branch, 4ir Corps, 
17 5 Irmy, on Icaic from Yale hnncrsity and 


John B Pierce Laboratory of Hygiene (I, 1939) 
Galambos, Robert, Ph D , M D Psycho-Acoustic 
Laboratory, Research Fellow, Harvard Uni- 
versity (I, 1942) 

Gall, Edward A , 31 D Cincinnati General Hos- 
pital, Cincinnati, O Assistant Professor of 
Pathology, College of Medicine, University of 
Cincinnati (4, 1941) 

Gallagher, Thomas F , Ph D Sloan-Kettenng 
Institute, 444 E 6Sth St , New Aork 21, N \ 
Member (2, 1932) 

Gallup, Willis D , M S , Ph D Oklahoma Agri- 
cultural and Mechanical College, Stillwater 
Chemist and Professor of Agricultural Chemistry 
(2. 1932) 

Gamble, James L , M D , S M 33 Edgehill Rd , 
Brookline, Mass Professor of Pediatrics, Har- 
vard Medical School (2, 1922, 5, 1933) 

Gantt, W Horsley, M D Phipps Psychiatric 
Clinic, Johns HopLins Hospital, Baltimore, Md 
Associate in Psychiatry (1, 1935) 

Garbat, Abraham L , M D 103 E 7Sth St , 
New York City Director, Med Service, Lenox 
Hill Hospital, Clinical Professor of Med , New 
Yorl Umv Med School (6, 1913) 

Garner, Raymond L , Ph D University of Michi- 
gan Med Sch , Ajin Arbor, Mich Asst Prof 
of Biological Chemistry (2, 1947) 

Garrey, Walter Eugene, Ph D , M D Vanderbilt 
University School of Medicine, Nashville, Tenn 
Professor Emeritus of Physiology (IR, 1910, 

2. 1906) 

Gasser, Herbert S , A M , M D , So D (hon ) 
Rockefeller Institute for Medical Research, 
66th St and York Ave , New York City Di- 
rector of Laboratories, Member of the National 
Academy of Sciences (1, 1915,3, 1924) 
Gassner, Frank \ , MS, D V M Colorado V 
and M College, Fort Collins Associate Pro- 
fessor of Physiology, Colorado State College, 
Associate Pathologist, Colorado State Experiment 
Station (1, 1947) 

Gates, Olive, M D 25 Shattuck St , Boston, Mass 
Associate Pathologist (4, 1940) 

Gaunt, Robert, Ph D Sy rac use University , Syra- 
cuse, N A Professor and Chairman of the 
Deparlmcnl of Zoology (1, 1939) 

Gay, Leslie N , M D 1114 St Paul St , Balti- 
more, Md Director of the Allergy Clinic, 
Johns Hopkins Hospital, Visiting Physician to 
Johns Hopkins Hospital, Associate in Medicine, 
Johns Hopkins University (6, 1927) 

Gelling, E M K , M S , M D , Ph D University 
of Chicago, Chicago, 111 Frank P Hixon Dis- 
tinguished Service Professor of Pharmacology 
and Chairman of Department (1, 1933 , 2, 1927 , 

3, 1925) 

Gclfan, Samuel, PhD A ale Lnneroity St horn 
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of Medicine, 333 Cedai St ,Ne\\ Haven 11, Conn 
Assistatil Professoi of Physiologij (1, 1930) 
Gellhorn, Alfred, M D Dept of Pharmacology, 
College of Physicians and Surgeons, 630 West 
168th St , New York, 32, N Y Associate Pro- 
fessor of Pharmacology (3, 1916) 

Gellhorn, Ernst, M D , Ph D Room 116, Medical 
Sciences, University of Minnesota, Minneap- 
olis Professor of Neurophysiology (1, 1930) 
Gemmill, Chalmers L, AID Depirtmcnt of 
Phaimacologj , Medical School, University of 
Virginia, Charlottesville Professor of Phar- 
macology (1, 1928, 2, 1933, 3, 1916) 

Gerard, R W , Ph D , M D University of 
Chicago, Chicago, 111 Professor of Physiology 
(1, 1927) 

Gersh, Isadore, Ph D College of Medicine, Uni- 
versity of Illinois, 1853 Polk St , Chicigo 12, 
111 {ssociale Professoi of Pathology (1,19171 
Gerstenberger, Henry John, M D Western 
Reserve University, Cleveland, 0 Professoi 
Ementus of Pcdialiics, School of Mcduinc, 
]\ estein Rescue Uniursity, Dirccloi of Pah 
alrics, Babies and Childien’s Hospital (5, 1938) 
Gesell, Robert, MD University of Micliigin, 
Ann Arbor Professor of Physiology (1, 1913) 
Gettler, Alexander O , V M , Ph D , LL D New 
York University, 29 Washington Place, New 
York City Professor of Chevitslry and Toxi- 
cology, Toxicologist to Chief Medical Examiner's 
Ofice (2, 1916) 

Gey, George Otto, M D Johns Hopkins Cmvcr- 
sity, Baltimore, Md Inslmctoi in Surguy 
(1, 1940) 

Gibbard, J , M Sc Laboratory of Iljgiciu, Dept 
of Nat Health and Welfare, Ottow i, Cinuli 
Chief, Laboratory of Hygiene (6, 1916) 

Gibbs, Frederick Andrews, M D 720 N Michi- 
gan Ave , Suite 610, Chicago, 111 (1, 1935) 

Gibbs, Owen Stanley, AI B , Ch B (Edin ), 
MD P 0 Bo\ 166, Whitehiven, Tcnn (1, 
1935, 3, 1930) 

Gibson, Robert Banks, Ph D University Hos- 
pital, Iowa City, Iowa Associate Professor of 
Biochemistry, State University of Iowa (1, 
1907, 2, 1906) 

Gies, William John, Ph D , Sc D , LL D , F A C D 
632 W 16Sth St, New \ork City Piofcssor of 
Biological Chemist! y, Columbia I niversity (IR, 
1898, 2, 1906, 3R, 1909) 

Gilbert, Ruth, A M , M D R F D 2, Altamont, 
N Y Asst Direcloi , Diagnostic Labs, New 
York State Department of Health, Albany (6, 
1920) 

Gilman, Alfred, Ph D College of Physicians and 
Surgeons, 630 West 168tli St , New York 32, 
N Y Professor of Pharmacology (1, 1935, 3, 
1934) 

Gilson, Arthur S , Jr , A M , Ph D Washington 


University Aledical School, St Louis, Mo 
Associate Professor of Physiology (1, 1927) 
Givens, Maurice H , Ph D Box 5116, Biltmore, 
North Caiolin i (1, 1917 , 2, 1915) 

Gjessing, Erland C , Pli D Univ of Virginia, 
Cli irlottesvilk , Vi Isst Professor of Bio- 
chemistry (2, 1918) 

Glass, Howard G , M S , Ph D Department of 
Phariiiacologj , Marquette University School of 
Medicine, 361 N 15th Street, Milwaukee 3, Wis 
Inslrntlor (3, 1917) 

Glazko, Anthony J , Ph D Detroit 32, Mich 
Rose ircli L ibor itories, Parke, Davis A Co 
Research Biochemist (I, 1912) 

Glick, Daiid, Ph D Uiiiver-,itj of Minnesota, 
Minne i])oli3, Minn Usoc Prof of Physio- 
logical Chunislry (2, 1916) 

Glickman, Nathaniel, M b Dep irtment of Medi- 
i me, Lnuoisily of Illinoib College of Medicine, 
1833 W Polk 'St , Cine igo 12, III Isst Prof of 
Mtd and Res Physiologist (1, 1917) 

Goebel, Walther P , Ph D Ihe Rockefeller In- 
stitute for Medic il Research, 66tli St and 
York Wo , New York City Member (2,1929, 
6, 1937) 

Goerner, Alfred, Ph G , Pharm D , M D 306 
Sterling Plieo, Brooklyn, N Y Assistont Clin- 
ical Professor of Mcditint Long Island College 
of Medicine (2, 1930) 

Goettsch, Marianne, Ph D School of Tropical 
Medicine of Columbia University, San Juan, 
Puerto Rico Assistant Professor of Chemistry 
(2. 1933,3. 1911) 

Goetzl, Franz R , Ph D , iM D Department of 
Medie il Rese ireh. The Perm inentc Found ition, 
Oikluul 11, Calif Director (1. 1947) 

Gold, Harry, M D Cornell University Medical 
College, New \oik Citv Prof of Clin Phar- 
macology, Attending Physician in Charge, Car- 
dioiasculai Research L nil, Both Israel Hospital, 
{tlendnig Caidiologut, Hospital for Joint Dis- 
eases, I isihny Caidiologist, Scaview Hospital, 
Yew} oik City (3,1927) 

Goldblatt, Harry, AI D Director Institute for 
Medital Rese ircli, Cedars of Lebanon Hospital, 
Los Vngeles, Calif (1, 1945, 4, 1927) 

Golden, Alfred, hi D Uiuveisity of Tennessee, 
Memphis, Teiin Issociafc Professor of Path- 
ology and Baetei lology (4, 1947) 

Goldfarb, Walter, M D 25 East SOth St , New 
York City (1, 1938) 

Goldforb, A J , Ph D College of the City of 
New York, New York City Professor of 
Biology (1, 1930) 

Goldie, Horace, M D , D T M Clieniotherapy 
Section, Nation il Cancer Institute, Bethesda, 
Md (6, 1943) 

Goldring, William, M D New York University 
College of Medicine, 477 First Ave , New York 
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City Associa(c Professor of Medicine (1, 
1039) 

Goldschmidt, Samuel, Ph D University of Penn- 
sylvania Medical School, Philadelphia Hsso- 
ciate Professor of Physiology (1, 1919, 2, 1915) 

Goldsmith, Grace AMD Tulane Univeisity of 
I,ouibiana, Non Oilcans Issislant Professor 
of Medicine (5, 1913) 

Goldstein, Avram.M D Haivaid Medical School, 
Boston, Mass Instructor in Pharmacology 
(3, 1948) 

Golub, Orville Joseph, M S , Ph D Bio Set vice 
Labs , Inc , 10717 Venice Blvd , Los Angeles 24, 
Calif Associotc (G, 1944) 

Gomon, George, M D Univ of Chicago, 
Chicago, 111 Issoc Professoi of Medicine (4, 
1948) 

Goodman, Louis Sanford, M S , M D University 
of Utah School of Medicine, Salt Lake City 
Professor of Pharmacology and Chairman of the 
Department of Pharmacologi/ (1, 1946 , 3, 
1937) 

Goodner, Kenneth, Ph D Jefferson Medical Col- 
lege, Philadelphia, Pa Professor of Bacteriology 
(6, 1932) 

Goodpasture, Ernest William, M D Vanderbilt 
University Medical School, Nashville, Tenn 
Professor of Pathology and Dean (4, 1923) 

Gordon, Albert S , MS, Ph D Washington 
Square College of Arts and Sciences, New York 
University, New York City Issociate Professor 
of Biology (1, 1942) 

Gordon, Francis B , hi D University of Chicago 
5724 Ellis Avenue, Chicago, 111 Associate Pro 
fessor of Bacteriology (4, 1947) 

Gordon, Harry H , M D 4200 E 9th Ave , Denver, 
Colo Professor of Pediatrics, University of 
Colorado Medical School, Pediatrician in Chief, 
Colorado General Hospital (a, 1940) 

Gordon, Irving, M D Division of Laboratories & 
Research, N Y State Dept of Health, New 
Scotland Ave , Albany 1, N Y Assoc Medical 
Bacteriologist, Assoc Professor of Medicine and 
of Bacteriology, Albany Medical College (G, 
1043) 

Gordon, William G , M A , Ph D Eastern Re- 
gional Research Laboratory, U S Department 
of Vgriculture, Philadelphia IS, Pa Senior 
Chemist (2, 1939) 

Gortner, Ross Aiken, Jr , M S , Ph D Shanklin 
I-ahoratorj, Weslejan University, Middleton n. 
Conn Associate Professor of Biochemistry 
(5, 1947) 

Gortner, Willis A , Ph D Pineapple Research 
Institute of Huiaii, Honolulu, T H, Head, 
Dept of Chemistry (2, 1947) 

Goss, Harold, PhD University of Ciliforma 
College of Agriculture, Davis Professor of 
Inimal Husbandry (2, 1936 , 5, 1933) 


Goth, Andres, M D Southii cstern Medical Col- 
lege, 2211 Oak Laun Avenue, Dallas 4, Tex 
Associate Professor of Pharmacology (3, 1947) 
Gottschall, Russell Y , MS, Ph D Bureau of 
Laboratories, Michigan Department of Health, 
Lansing Bacteriologist (6, 1939) 

Goudsmit, Arnoldus, Jr , M D , Ph D 4141 
Windsor Rd , Youngstonn 7, Ohio (1, 1940) 
Govier, William M , M D The Upjohn Co , 
Kalamazoo 99, Mich Hesearch Division (3, 
1944) 

Grabfield, G Philip, M D 27 Forest St , Milton, 
hlass Associate in Medicine and Pharmacology, 
Harvard Medical School ( 41 present on leave of 
absence, Col MC ,V S A) (3, 1923) 

Grad}, Hugh G , M D Army Institute of Path- 
ology, Washington, D C Pathologist (4, 

1940) 

Graef, Irving, M D New York University Col- 
lege of Medicine, New York City Assistant 
Professor of Clin Medicine (4, 1941) 

Graham, Claire E , Ph D Wilson Laboratories, 
4221 S Western Ave, Chicago, III Dti color of 
Research (2, 1948) 

Graham, Clarence H , Ph D Columbia Univer- 
sity, New York 27, N Y Professor of Psychol- 
ogy (1 1933) 

Graham, Helen Tredway, AM, Ph D Euclid 
Ave and Kingshighway, St Louis, Mo Asso- 
ciate Professor of Pharmacology, Washington 
University School of Medicine (1, 1933, 3, 
1931) 

Grant, K Lonmer, M S , Ph D Division of 
Pharmacology, Food and Drug Administration, 
Federal Security Agency, Washington 25, D C 
Pharmacologist (2, 1938) 

Graubard, Mark, AI 4 , Ph D Dept of Physi- 
ology, University of Minnesota, Minneapolis 
(1, 1940) 

Grauer, Robert C , hi D Allegheny General 
Hospital, Pittsburgh Pa Director of Research, 
and Head of Dept of Endocrinology and Melab 
olism, William H Singer Memorial Research 
Laboratoi y, Assistant Professor of Medicine, 
School of Medicine, h niverstiy of Pittsburgh 
(4, 1941) 

Gra}, John S , AI S , Ph D M D Xorthucstern 
Univ Medical School, 303 L Chicago Axe , 
Chicago 11, HI Professor of Physiology and 
Chairman of Department (1, 1937) 

Gra}, M Geneva, M A , Ph D Laboratories of 
AithurD Little, Inc , Cambridge, Mass Direc- 
tor Pharmacological Research (3, 1946) 

Gra), Samuel H , M D The Jewish Hospital of 
St Louis, Kingshighway and Forest Park Blvd , 
St Louis, AIo Director of Laboratories, Jewish 
Hospital, issociate Professor of Pathology, 
Washington Lniiersity (4, 1939) 

Gra}, Stephen AV , PhD Lmor} Lniv Sch of 
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Med , Emoij" Univ , Gii \ssl Piofes<toi of 
Anatomy (1, 1048) 

Graybiel, Ashton, M D US Naval Sch of 
Aviation Med and Res , Naval Air Station, 
Pensacola, Fla Cooidiiialoi of Research (1, 
1948) 

Greaves, J D , M S , Ph D Western Regional 
Research Laby , U S Dept of Agriculture, 800 
Buchanan St , Albany G, Calif Biochemist 
(2, 1938) 

Greases, Joseph E , Ph D 3211 S W 10 Avc , 
Portland, Ore (2, 1940) 

Greeley, Paul O , A M , Ph D , M D Universitj 
of Southern California Medical School, Univer- 
sity Park, Los Angeles Depl of Aviation Medi- 
cine (1, 1940) 

Green, Arda Alden, M D Cleveland Chntc, 
Euclid and E 93rd St , Cleveland 6,0 Research 
Division (2, 1932) 

Green, Daniel M , M D , M S Univ of Washing- 
ton Sch of Med , Seattle, Wash /Issoc Proj 
of Medicine (I, 1048, 3, 1942) 

Green, David E , Ph D University of Wisconsin, 
Enzyme Institute, M ulison, Wis Prof of En- 
zyme Chemist) y (2, 1941) 

Green, Harold David, M D Bowman Gra> School 
of Medicine, Wake Forest College, Winston- 
Salem 7, N C Professor of Physiology and 
Pharmacology (1, 193G, 3, 1945) 

Greenberg, David Morris, Ph D University of 
California, Berkeley Piofessor and Chairman 
of Division of Biochcmisti y (2, 1927, 5, 1946) 
Greenberg, Louis D , Ph D Univ of Calif Med- 
ical Center, 3rd and Parnassus Aves , San Fran- 
cisco 22, Calif Assistant Piofessor of Pathol- 
ogy, Univ of California Med School (2, 1946) 
Greene, Carl Hartley, Ph D , hi D HOE o4thSt, 
New York City Associate Piofessor of Clinical 
Medicine, New loik Post Graduate Medical 
School of Columbia Unii ei sity, Clinical Professor 
of Medicine, Long Island College of Medicine 
(1, 1921, 2, 1922, 4, 1924) 

Greene, Harry S N , M D , C hi Department of 
Pathology, Yale University School of hledicino, 
New Haven, Conn Piofessor of Pathology (4, 
1937) 

Greene, James Alexander, hi D Baylor Univer- 
sity, College of Medicine, Buffalo Drive , Hous- 
ton, Texas Professor and Chairman of the De- 
partment of Internal Medicine and Dean of the 
Clinical Faculty (1, 1939) 

Greene, Ronald R , MS, M D Northwestern 
University Medical School, 303 E Chicago Ave , 
Chicago, 111 Instructor in Physiology, Instruc- 
tor in Obstetrics and Gynecology (1, 1941) 
Greengard, Harry, Ph D , M D Northwestern 
University Medical School, 303 E Chicago Ave , 
Chicago, 111 Assistant Professor of Physiology 
(1, 1939) 


Greenstein, Jesse P , Ph D National Cancer In 
'•(itutc, Btlhosda, hid Chief Biochemist (2, 
1035) 

Greenwald, Isidor, Ph D 477 First Ave , New 
York City Associate Professor of Chemistry, 
New York University College of Medicine 
(2, 1912,5, 1933) 

Greep, Roy O , Ph D Harvard School of Dental 
Medicine, 188 Longwood Ave , Boston 15, Mass 
Assistant Professor of Denial Science (Dental 
Medicine), Teaching Fellow in Anatomy (Med- 
ical School) (1, 1940) 

Greer, C M , M S Vanderbilt University School 
of Medicine, Nashville, Tenn Research Asso- 
ciate in Pharmacology (3, 1938) 

Gregersen, Magnus I , AM, Ph D College of 
Physicians and Surgeons, Columbia University, 
630 W ICSth St , New York City Professor of 
Physiology (1, 1933) 

Gregg, Donald Eaton, MS, PhD, hID Ar- 
mored Medic d Rese irch Laboratory, Fort Knox, 
Kj Chief Research Physician (I, 1933) 

Gregory, John E Hahnemann Medical College, 
Philadelphia, Pa Professor of Pathology (6, 
1948) 

Gregory, Raymond L , Ph D , M D University 
of Texas School of hledicine, 1419 — 24tli St , 
Galveston Professor of Medicine (1, 1945) 

Greig, Margaret E , B , hi A , Ph D Vanderbilt 
Univ School of hledicine, Nashville 4, Tenn 
Assistant Professor in Pharmacology (3, 1940) 

Greisheimer, Esther M , Ph D , M D Temple 
University Medical School, 3400 N Broad St , 
Philadelphia, Pa Professor of Physiology 
(I, 1925) 

Grenell, Robert G , Ph D University of Penn- 
sylvinii Eldiidgc Reeves Foundation, Phila- 
delphia, Pa Senior Fellow, USPHS, A^all 
Inst of Health (1, 1945) 

GrifDn, Angus, PhD Department of Bacteri- 
ology, George Washington University School 
of Medicine, 1335 H St , N W , Washington, 
D C Associate Professor of Bacteriology 
(6, 1940) 

Griffith, Fred R , Jr , hi A , Ph D 24 High St , 
Buffalo, N Y Professor of Physiology, Uni- 
versity of Buffalo Medical School (1, 1923 
5, 1933) 

Griffith, Wendell H , hi S , Ph D University of 
Texas hledical School, Galveston, Texis Piof 
and Chi , Dept of Biochemistry and Nutrition 
(2, 1923, 5, 1934) 

Gnmson, Keith S , M D Duke University School 
of hledicine, Durham, N C Associate Professor 
of Surgery (1, 1943) 

Grindlay, John H , M D hlayo Clinic, Roches 
ter, hlinn (1, 1945) 

Groat, Richard A , Ph D Bowman Gray School of 
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Medicine, Winston Salem 7, N C Issoc Pro- 
fessor of Anatomy (1, 1945) 

Groat, William A , M D 713 E Genesee St , 
Syracuse, N Y Professor of Clinical Pathology, 
Syracuse University College of Medicine (6, 
1917) 

Grodms, Fred S , Ph D , M D Xortlui estern 
University Medical School, 303 E Chicago Ave , 
Chicago 11, 111 issocialc Professor of Physi- 
ology (1, 1945) 

Grollman, Arthur, MD, PhD Southis estem 
Medical College, 2211 Oak Laiin Ave, Dallas, 
Texas Professor of Medicine and Chairman of 
the Department of Experimental Medicine, Pro 
fessor of Pharmacology and Chairman of the 
Department of Physiology and Pharmacology 
(1, 1928, 3, 1933) 

Gross, Erwin G , Ph D , M D Medical Labora- 
tories, State University of Iowa, Iowa City 
Professor of Pharmacology (1, 1927 , 2, 1923, 
3, 1927) 

Gross, Robert E , M D Harvard Medical School, 
300 Longwood Ave , Boston, Mass Ladd Profes- 
sor of Children's Surgery (4, 1940) 

Grossman, Morton Irvin, MS, Ph D , M D , 
University of Illinois College of Medicine, 
Chicago 12 Issoc Professor of Physiology 
(1, 1946) 

Groupc, Vincent Ph D Univ of Connecticut, 
Storrs Agric E\per Station, Dept of Aninial 
Diseases Storrs, Conn Assoc Professor in 
■Inimal Diseases (6 1946) 

Gruber, Charles M , A M , M D , Ph D Jeffer- 
son Medical College, 1025 Walnut St , Philadel- 
phia, Pa Professor of Pharmacology (1, 1914, 
3, 1919) 

Gruber, Charles M , Jr , M D Jefferson Jledical 
College Hospital, Philadelphia, Pa Research 
Fellow til Hematology (3, 1948) 

Gruhzit, Oswald M , M D Research Laboratories, 
Parke, Davis & Co , Detroit, Mich Research in 
Pathology and Pharmacology (4, 1928) 
Grundfest, Harry, A M , Ph D Columbia Univ 
P ind S , 630 West 16Sth St , New York 32, 
X Y Associate in \ curology (1, 1932) 
Gudernatsch, F , Ph D 41 Fifth Avenue, New 
York 3, N Y (1, 1930) 

Guerra, Francisco, M Sc , Med Major, B S and 
Litt M D Facultad de Medicina, Universidad 
\acional de Mexico, Mexico D F Professor of 
Pharmacology (3, 1947) 

Guerrant, N B , hi S , Ph D Pennsylvania 
State College, State College Professor of 
Biological Chemistry (2, 1934 , 5, 1933) 

Guest, George Martin, MS, M D Children’s 
Hospital, Cincinnati, Ohio Prof of Pediatrics, 
Univ of Cincinnati College of Medicine and Grad- 
uate School (2, 1933) 

Guest, Maurice Mason, PhD Dept of Phjsi- 


ologj , Wayne Univ , College of Medicine, De- 
troit 26, Mich 438001016 Professor of Physiology 
(1, 1946) 

Gulick, Addison, A M , Ph D 308 Westmount 
Ave , Columbia, Mo Professor of Physiological 
Chemistry, University of Missouri (1, 1915, 
5. 1933) 

Gunn, Francis D , M D , Ph D University of 
Utah, School of Medicine, Salt Lake Citj 
Professor and Head of Dept of Pathology (4, 
1938) 

Gunsalus, Irwin C , Ph D Indiana University, 
Bloomington Professor of Bacteriology (2, 
1946) 

Gunn, Samuel, Ph D Univeisity of Pennsyl- 
vania School of Medicine, Philadelphia Pio- 
fessoi of Physiological Chemistry (2, 1938) 
Gustavson, R G , Ph D University of Ne- 
braska, Lincoln Chancellor (2, 1927) 
Gustus, Edwin L, PhD Bjorksten Reseaich 
Lab , 185 N Wabash Ave , Chicago, 111 Vice 
President (2, 1934) 

Guthrie, Charles Claude, M D , Ph D , Sc D 
University of Pittsburgh Medical School, Pitts- 
burgh, Pa Professor of Physiology and Phar- 
macology (1, 1905, 3, 1909) 

Gutierrez-Nonega, Carlos, hi D Facultad de 
hledicina, Av Grau Lima, Peru Professor of 
Pharmacology (3, 1948) 

Gutman, Alexander B , M D Columbia Research 
Service, Welfare Island, New York 17 Direc 
lor (2, 1947) 

Guttman, Rita M , M A , Ph D Brooklj ii Col- 
lege, Brooklyn, N A Instructor in Physi- 
ology (1, 1946) 

Gyorgy, Paul, hi D University Hospital, Phila- 
delphia, Pa Prof of Chit Pediatrics (2, 
1938 , 5, 1939) 

Haag, Harvey B , hi D hledical College of Vir- 
ginia, Richmond Professor of Pharmacology 
(3, 1934) 

Haag, J R , Ph D Oregon Agricultural Experi- 
ment Station, Corvallis Chemist (2, 1947, 
5, 1941) 

Haas, Erwin, Ph D Institute for hledical Re 
search, Cedars of Lebanon Hospital, Los Angeles 
27, Calif Research Associate (2, 1946) 
Haberman, Sol, hi A , Ph D Wm Buchanan 
Blood, Plasma and Serum Center, Baylor Hos- 
pital, Dallas, Texas Chief of Bacteriology and 
Serology Services (6, 1944) 

Hadidian, Zareh, Ph D Tufts College, hledical 
School, Boston, hlass (I, 1945) 

Hadley, Philip Bardwell, Ph D Institute of 
Pathology, Western Pennsylvama Hospital, 
Pittsburgh Chief of Bacteriological Service 
and Research Bacteriologist (4, 1927) 
Hafkesbnng, H Roberta, Ph D Woman’s Medi- 
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cal College of Pennsylvania, East Falls, Phila- 
delphia Professor of Physiology (1, 1931) 
Haggard, Howard W , M D 4 Hillhouse Ave , 
New Haven, Conn Director of the Laboratory 
of Applied Physiology, Yale University (1, 
1919, 2, 1920) 

Hahn, Paul F , Pli D iMehaiiy Medical College, 
Nashville, Tenn Diicctor of Cancer Research 
Laboratories (1,1946,4,1939) 

Haig, Charles, M A , Ph D New York Medical 
College, Fifth Ave it 105th St , New York City 
Associate Piofessoi of Physiology and Biochun- 
islnj (1, 1942) 

Haist, Reginald E , M A , IM D , Ph D Univer- 
sity of Toronto, Toronto, Ontario, Canada Is- 
sociate Professor of Physiology (1, 1943) 
Halhert, Seymour P , M D School of Public 
Health, University of Nortli Cirohiia, Chapel 
Hill, N C Assistant Profcssoi , Experimental 
Medicine (6, 1947) 

Haldi, John, A M , Ph D Emory University, 
Emory University, Ga (1, 192S) 

Hale, Wm M , M D The State University of 
Iowa College of Medicine, Iowa City Piofessor 
and Head of Dept of Bacteriology (I, 1941,6, 
1935) 

Hall, F G , M A , Ph D Duke Univ School of 
Medicine, Dept of Phy-siology and Pharma- 
cology, Durham, N C (1, 1937) 

Hall, George Edward, M D , Ph D University of 
Western Ontario, Ottaway Ave uul Waterloo 
St , London, Canada Dean of the Faculty of 
Medicine (I, 193S) 

Hall, Victor E, MA, MD Dcpirtment of 
Physiology, Stanford University, Calif Profes- 
sor of Physiology (1, 1934) 

Hall, W Knowiton, Ph D Uiiiv of Georgia 
School of Medicine, kugusta, Gi Isso Pro- 
fessot of Biochemistry (2, 194S) 

Hallenbeck, George Aaron, Ph D , M D Majo 
Clinic, Rochester, Muin Reseat ch Associate 
(1, 1946) 

Halliday, Nellie, PhD Liguni Honda Home, 
Laboratoi y of Expei inieiit il Oncology, S in Fi aii- 
cisco, Calif (a, 1933) 

Halpert, Bela, M D University of Oklahoma 
School of Medicine, Oklahoma City Director of 
Laboratories and Professor of Clinical Path- 
ology (4, 1936) 

Halstead, Ward C , M A , Ph D Dept of Medi- 
cine, University of Chicago, Chicago, 111 Asso- 
ciate Professor Experimental Psychology, Divi- 
sion of Psychiatry (1, 1942) 

Ham, Arthur W , M B University of Toronto, 
Toronto 5, Canada Professor of Anatomy, in 
charge of Histology (4, 1939) 

Hambourger, Walter E , Ph D , M D G D 
Searle & Co , P 0 Box 5110, Chicago, 111 Chief 
Pharmacologist (3, 1934) 


Hamilton, Bengt L K , M D US Marine Hos 
pital, Staten Island 4, N Y Medical Director, 
U S Public Health Service (2, 1925) 
Hamilton, James B , Ph D Department of 
Anatomy, Long Island College of Med , 350 
Henry Street, Brooklyn 2, N Y (1, 1938) 
Hamilton, Paul B , M V , Ph D Alfred I Du 
Pont Institute, Nemours Foundation, Rockland 
Rd , Wilmington 99, Del Chief of Biochemistry 
(2, 1916) 

Hamilton, Tom S , MS, Pli D University of 
Illinois, Urb ina Professor and Chief in Ani- 
mal ^^ulrlllon (2, 1937, 5, 1938) 

Hamilton, W F , Ph D University of Georgia 
School of Medicine, Augusta Professor of 
Physiology and Pharmacology (1, 1924) 
Hammett, Frederick S , M S , A M , Ph D 493 
Commercial St, Proi inietow n, Mass (IR, 
1920, 2, 1917) 

Hammon, William McD , M D , M P H , Ph D 
Unix ersitx of C ilifornia School of Public He ilth, 
S ui Francisco, Calif Professor of Epidemiology, 
George Williams Hooper Foundation, Professor 
of I pulemiology (1,1944) 

Hampel, C W , Ph D Aew York University 
College of Medicine, New A ork, N L Visiting 
Piofessor of Physiology and Anatomy (1, 
1936) 

Hamre, Dorothy, Ph D Squibb Institute for 
Medical Research, Now Brunswick, N J 
Research issociatc (6, 1948) 

Hand, David B , Ph D New York State Vgn 
culturil Experiment St itioii, Geneva, New 
lork Head, Diiision of Food Science and 
Technology and Prof of Biochemistry (2, 
1917) 

Handler, Philip, MS, Ph D Duke University 
School of Medicine, Durham, N C Associate 
Professor of Biochemistry and Nutrition (2, 
1944 , 0, 1946) 

Handley, Carroll A , Ph D Baylor Univ College 
of Medicine, Houston 1, Texas Professor of 
Physiology and Pharmacology (3, 1942) 
Haney, Hance F , Ph D , M D University of 
Oiegon iMedical School, Portland Assistant 
Professor of Medicine (1, 1939) 

Hanger, Franklin, M D College of Physicians 
and Surgeons, 630 W 16Sth St , New York City 
Associate Professor of Medicine, Columbia 
University (6, 1930) 

Hanke, Martin E , Ph D University of Chicago, 
Chicago, 111 Associate Professor of Biochemis- 
try (2, 1925) 

Hanke, Milton Theo , Ph D 7550 S Green St , 
Chicago, 111 Research Consultant, Biochemis- 
try and Nutrition (2, 1919) 

Hanks, John H, PhD Haivud University 
Medic il School, Boston, iMass Dept of Bac- 
teriology, Bacteriologist of the Leonard 11 ood 
Memorial (6, 1935) 



VLPII VBLTIC VL LKl OF ALL MEMBERS OF THE SIX SOCIETIES 


575 


Hansen, Anld E , M D University of Texas Medi- 
cal School, Galveston Professor of Pedtalrics and 
Chairman of the Department, Director of the 
Uniiersity of Texas Child Health Program 
(4, 1941, 5, 1942) 

Hanzol, Ramon F , M A , Ph D Killian Research 
Laboratories, 49 W 45th St , New York City 
Biochemist (2, 1935) 

Hanzlik, Paul J , M D School of Medicine, Stan 
ford University, Sacraiiieiito and Webster Sts , 
&U 1 Francisco, Calif Professor of Phai macology 
(1, 1912, 2, 1919, 3, 1912) 

Hardy, James Daniel, AM, Ph D Russell 
Sage Institute of Pathology, 525 E 6Sth St , 
New York City Research Associate (1 1939) 
Hardy, Mary, D So The Brearley School, 610 
E 83rd St , New York City Teacher of Science 

(1, 1933) 

Hare, Kendrick, Ph D 1300 York Ave , New 
York, N Y (1, mS) 

Harford, Carl G , M D Washington Univ Sch of 
Med , St Louis, Mo 4ss< Professor of Med 
and Preventive Med (6, 1948) 

Harger, R N , M A , Ph D Indiana Umversity 
School of Medicine, Indianapolis Professor of 
Biochemistry and Toxicology (2, 1938) 

Harkins, Henry Nelson, M S , Ph D , M D Johns 
Hopkins Hospital, Baltimore, Md Associale 
Professor of Surgery, Johns Hopkins University 
Medical School (1, 1942) 

Harmon, Paul M , A M , Ph D Indiana Univer- 
sity, Bloomington Professor of Physiology 
(1, 1930) 

Harne, O G University of Maryland School of 
Medicine, Baltimore Assoctale Professor of 
Histology (1, 1935) 

Harned, Ben King, M S , Ph D Lederle Labora- 
tories, Pearl River, N Y Assoc Director, 
Pharmacology Research (2, 1931, 3, 1941) 
Harris, Albert H , M D N Y State Dept of 
Health, Division of Laboratories and Research, 
New Scotland Ave , Albany 1, N Y Asst Di 
rector for Local Labs (G, 1937) 

Harris, Albert Sidney, Ph D College of Medi 
cine, Baylor University , Houston 5, Texas 
(1, 1939) ' 

Hams, Milton, Ph D Harris Research Labora- 
tories, 1246 Taylor St , N W , Washington II, 
D C President (2, 1939) 

Hams, Paul N , kl D The Eli Lilly and Com- 
pany, Indianapolis, Ind Pathologist, Division 
of Pharmacology (3, 1948) 

Hams, Philip L , MS, Ph D Distillation 
Products Inc ,755 Ridge Road W , Rochester 13, 
N Y Head of Biochemistry Research Depart- 
ment, issociatc in Physiology, Univ of Roches- 
ter Sch of Med and Dentistry (5, 1945 , 2, 
1946) 

Hams, Robert S Massachusetts Institute of 


Technology, Cambridge Professor of Nutritional 
Biochemistry (5, 1941) 

Hams, S C , M S , Ph D Department of Phy si- 
ology and Pharmacology , Northu estern Uni- 
versity, Chicago, 111 Chairman of Department 
(1. 1947) 

Hams, T N , AI D Children’s Hospital of Phila- 
delphia, Philadelphia, Pa Associate in Pedia- 
trics, Univ of Pennsylvania (6, 1946) 

Hams, William H , M D Tulane University 
School of Medicine, New Orleans, La Assistant 
Professor of Pathology and Bacteriology (4, 
1925) 

Harrison, Frank, MS, Ph D University of 
Tennessee College of Medicine, Memphis 
Professor and Chief, Division of Anatomy (1, 
1941) 

Harrison, James A , Ph D Temple Univ , Phila- 
delphia 22, Pa Professor of Biology (6, 1946) 
Harrison, Ross Granville, M D , Ph D , So D 
Osborn Zoological Laboratory, New Haven, 
Conn Sterling Professor of Biology, Emeritus, 
Yale University, Chairman of the National 
Research Council, Member of the National Acad- 
emy of Sciences (1, 1906) 

Harrison, R Wendell, M D , Ph D Ellis Ave 
at 58th St , Chicago 37, 111 Professor of Bacteri- 
ology, Dean of Faculties and Vice President, 
Untv of Chicago (6, 1934) 

Harrow, Benjamin, M A , Ph D College of the 
City of New York, Convent Ave and 139th St , 
New York City Professor of Chemistry (2,1927) 
Hart, E B , B S University of Wisconsin Agri- 
cultural College, Madison, Wis Professor of 
Biochemistry, University of IFisconsin (2, 
1910,5, 1933) 

Hart, E Ross, M S , Ph D Jefferson Medical Col- 
lege, 1025 Walnut St , Philadelphia, Pa Assistant 
Professor of Pharmacology (3, 1944) 

Hart, William M ,Ph D Temple Medical School, 
Broad and Ontario Sts , Philadelphia 40, Pa 
4ssistant Professor of Physiological Chemistry 
(1, 1945) 

Hartline, H K , M D Johnson Foundation 
University of Pennsylvania Hospital, Philadel- 
phia 4, Pa , Issistant Piofcssor of Biophysics 
(1, 1929) 

Hartman, Carl G , A M , Ph D Department of 
Zoology, University of Illinois, Urbana Pro- 
fessor of Zoology and Head of the Department, 
Member, National Academy of Sciences (1, 
1921) 

Hartman, Frank Alexander, A M , Ph D Depart- 
ment of Physiology, Ohio State University, 
Columbus Professor of Physiology and Chairman 
of the Department (1, 1916) 

Hartman, F W , M D Henry Ford Hospital, 
Detroit, ALch Pathologist (4, 1927) 
Hartmann, Alexis F , M S , M D 500 S Kings- 
highway, St Louis, Mo Professor of Pediatrics, 
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Washington University School of Medicine 
(2, 1932) 

Har\ey, A McGhee, \B , M D Johns Hopkins 
Hospital, Baltimore 5, Md Professor of Mediune, 
Johns Hopkins Unio Medical School, Phijstcian- 
in-Chief, Johns Hopkins Hospital (1, 1916, 3, 
1946) 

Harvey, E Newton, Ph D Guyot Hall, Prince- 
ton, N J Henry Fairfield Osborn Professor of 
Biology, Princeton University, Member, Na- 
tional Academy of Sciences (1, 1914, 2, 1916) 

Hass, George, IM D Piesbyteiuin Hospital of 
Chicago, Chicago, III Chairman, Dept of 
Pathology, Univeisity of Illinois, Colhgt of 
Medicine, Chicago Piofessoi of Pathology 
(4, 1939) 

Hassid, William Z , MS, Ph D Division of 
Plant Nutrition, Utiiv of California, Berkeley, 
Calif Piofessoi of Plant A all iltoii (2, 1916) 

Hastings, A Baird, Ph D , Sc D Harvard Medi- 
cal School, Boston, Mass Hamilton Kuhn 
Professor of Biological Chemistry, Member, 
National icademy of Sciences (1, 1927, 
2, 1921,5, 1940) 

Hathaway, Milicent L , M A , Ph D Bureau of 
Human Nutrition and Homo Economics, (Food 
and Nutrition Division), Agricultural Research 
Administration, Washington 25, D C (5, 
1945) 

Hauck, Hazel M , Ph D Cornell University, 
Ithaca, N Y Professor of Home Economics 
(5, 1941) 

Hauge, Siegfred M , Ph D Purdue University 
Agricultural Experiment Station, Lafayette, 
Ind Research 4ssociate tn Biochemistry (5, 
1933) 

Haurowitz, Felix, AI D , D Sc Indian i I inv , 
Bloomington, Ind Piofessoi of Bioclicnusti y 
(6, 1948) 

Haury, Victor G , M B , M D Box 2(16, Wells- 
ville, lUinsas (3, 1939) 

Haven, Frances L , M A , Ph D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Isso- 
ciate in Biochemistry (2, 1941) 

Hawk, Philip B , M S , Ph D Food, Di ug and 
Cosmetic Consultants, 30 Rockcfdlci Plizi, 
Room 4631, New Yoik City President (I, 
1903 , 2, 1906) 

Hawkins, J E , Jr , B V (0\on), Ph D Merck 
Institute foi Therapeutic Research, R dm ay, 
N J Physiologist (1, 1943) 

Hawkins, William Bruce, M D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Asso- 
ciate Professor of Pathology (4, 1933) 

Hawley, Estelle E , Ph D Medical School, Uni- 
versity of Rochester, Rochester, N Y Research 
Fellow in Pediatrics (5, 1935) 


Hawn, Clinton van Zandt, M D Mary Imogtne 
Bassett Ilospiful, Coopcistown, N Y Pathol 
ogist, Director of Otsego County Laboratories 
(4, 1918) 

Hay, Eleanor Clarke, Ph D 7 Greenhill P,il , 
Madison, N J (1, 1915) 

Hayman, J M , Jr , M D Lakeside Hospital, 
Cleveland, 0 Professor of Clinical Medicine 
and Therapeutics, Western Reserve University 
(1, 1928,3, 1932) 

Haynes, Florence W , M A , Pb D Harvard 
Medical School, 25 Shattuck St , Boston, Mass 
Research Ibsociuh, in Medicine (I, 1937) 
Hajs, Edwin Eierctt, M S , Ph D The Armour 
I^abojutoncs, Cliicago, III Director of Biochem- 
ical Research (2, 1946) 

Haythorn, Samuel R , M D Allegheny General 
Hospital, 320 E North Ave , Pittsburgh, Pa 
Director of William H Singer Memorial Labora- 
tory (1, 1925) 

Haywood, Charlotte, V M , Ph D Mount Hol- 
yoke College, South Hadley, Mass Professor 
of Physiology (1, 1939) 

Hazen, Elizabeth L, MA, PhD New Aork 
State Department of Health Laboratories, 339 
E 25th St , New York City Senior Bacteriolo- 
gist (6, 1931) 

Hazleton, Lloyd W , Ph D Box 333, Falls 
Church, Vi Ri',cnrch Consultant (3, 1914) 
Hechter, Oscar M , Ph D Worcester Founda- 
tion Expor Biol , 222 Maple Ave , Shrewsbury, 
Mass (1, 1945) 

Hegnauer, Albert H , Ph D Boston Univeisity 
School of Medicine, Boston, Mass Associate 
Professor of Physiology (1, 1937) 

Hegsted, David Mark, MS, PhD Hinard 
School of Public Ht dth, Boston, Mass Pro- 
fessor of Nutrition (5, 1944) 

Heidelberger, Michael, Ph D 620 W 16Sth St , 
New Yoik Citv Pmf of Immunochemisli y, 
Columbia (j niiersily, Chemist to the Presbyterian 
Hospital (2, 1927,6, 1935) 

Heiibrunn, Lewis Victor, PhD University of 
Pennsylvania, Philadelphia Professor of Zo- 
ology (1, 1930) 

Heim, J William, PhD 1 Yale Ave, Divton 
b, Ohio Aero Medical L iboratory, Armx Vir 
Foices, Wright Field Principal Research Phys- 
iologist, issislant III Physiology, Harvard School 
of Public Health (1, 1936) 

Heinbecker, Peter, MD Washington Univer- 
sity Medical School, St Loms, Mo Associate 
Professor of Clinical Surgery (1, 1930) 

Hemle, Robert W, AID Western Rescivc 
Univ , Cleveland, Ohio Asst Professor of 
Medicine (5, 1948) 

Helfif, O M , M S , Ph D New York University, 
University Heights, New York City Associate 
Professor of Biology (1, 1932) 



ALPHABETICAL LIST OF ALL MEMBERS OF THE SIX SOCIETIES 


577 


Hellbaunt, Arthur A , M V , Ph D , M D Uiu- 
\ersity of Oklahoma School of Medicine, Okla- 
homa Citj Profosbor of Pharmacologi/ (1, 
1937,3, 1945) 

Hellebrandt, Frances Anna, M D Medical Col- 
lege of Virginia, Richmond Professor of Physical 
Medicine (1.1933) 

Heller, Carl G , M D , Ph D University of 
Oregon Medical School, Portland 1 Assocta/e 
Professor of Physiology and Medicine (1, 1915) 
Heller, Victor G , Ph D Oklahoma A & M 
College, Stillwater Head of the Department of 
Agricultural Chemistry Research (2, 1935 , 5. 
1935) 

Hellerman, Leslie, Ph D Johns Hopkins Uni- 
versity School of Medicine, 710 N Washington 
St , Baltimore 5, Md issociate Professor of 
Physiological Chemistry (2, 1935) 

Helmer, Oscar Marvin, M S , Ph D Indianap 
oils General Hospital, Indianapolis, Ind Head, 
Dept of Physiological Chem (2, 1935) 
Hemingway, Allan, Ph D 241 Cecil St , S E , 
Minneapolis Associate Professor of Physiology, 
University of Minnesota (1, 1933) 

Hendrix, Byron M , Ph D School of Medicine, 
University of Te\as, Galveston Professor of 
Biochemistry (2, 1920) 

Hendrix, James Paisley, B S , M A , M D Duke 
Hospital, Durham, N C Associate in Medicine 
[in charge of Therapeutics), Associate in Physi- 
ology and Pharmacology, Duke University School 
of Medicine (3, 1942) 

Hendry, Jessie L , M A Division of Laboratories 
and Research, New York State Department of 
Health, New Scotland Ave , Albany Senior 
Bacteriologist (G, 1938) 

Henle, Werner, M D 1740 Bainbridge St , 
Philadelphia 46, Pa Associate Professor of 
Virology in Pediatrics (G, 1938) 

Henry, James P , M A , M Sc , AI R C S 
C R C P Aero Aledical Laboratory , Wright 
Field, Dayton, Ohio On leive of absence from 
the University of Southern California, Los 
Angeles, Calif (1, 1947) 

Henschel, Austin F , Ph D University of Minne 
sot i, Minneapolis Assistant Professor of Physio 
logical Hygiene (1, 1044) 

Hepburn Joseph Samuel, A iM , MS, Ph D 
MD Chem D 235 15th St Phil idelphia 2, 
Pi Professor of Chemistry and Research isso 
ciati, III Gaslro Enterology Registrar, Hahne 
mann Medical College and Hospital (2, 1915) 
Hepler, Opal E , Ph D , M D Northwestern Uni- 
versity Medical School, 303 E Chicago Ave , 
Chicago, 111 Assistant Professor of Pathology 
(4, 1939) 


Herbst, Robert M , Ph D Ivedzie Chemical 
Laboratory , Michigan State College, East 
Lansing Associate Professor of Chemistry (2, 
1938) 

Herget, Carl M , Ph D Armv Chemical Center, 
Medical Division, Edgewood, Md Chief, Bio- 
physics Seclion (1, 1948) 

Herrick, Julia F ,M A ,Ph D iMayo Foundation, 
Rochester, Minn Associa'e Professor of Ex- 
perimental Medicine (1, 1933) 

Herrin, Raymond C , Ph D , M D University of 
Wisconsin Medical School, Madison Associate 
Professor of Physiology (1, 1932) 

Herrington, Lovic P , M A , Ph D 290 Congress 
Ave , New Haven, Conn Associate Director, 
John B Pierce Laboratory of Hygiene, Research 
Associate Professor, Dept of Public Health, 
Yale Medical School (1, 1942) 

Herriott, Roger M , Ph D Johns Hopkins School 
of Hygiene and Public Health, Baltimore, Md 
Prof of Biochemistry (2, 1940) 

Herrmann, George, Ph D , M D University of 
Texas, Medical Branch, Galveston Professor of 
Medicine (4, 1925) 

Hermann, Julian B , Ph B , M D , 1185 Park Ave , 
New York City (3,1941) 

Herrmann, Louis George, M D Cincinnati Gen- 
eral Hospital, Cincinnati 29, 0 issociate 
Professor of Surgery, University of Cincinnati 
Collcgeof Medicine, ittending Surgeon, Surgical 
Services, Cincinnati General Hospital and Chil- 
dren’s Hospital and Christian R Holmes Hos 
pital of Lniversity of Cincinnati (4, 1933) 
Hershey, A D , Ph D Washington University 
School of Medicine, St Louis, Mo Associate 
Professor of Bacteriology and Immunology (6, 
1942) 

Hertz Roy, Ph D , M D National Institutes of 
Health, Bethesda 14, Md P 11 Surgeon (R), 
Division of Physiology (1 1945) 

Hertz, Saul, M D 330 Brookline Ave , Boston, 
Mass Beth Israel Hospit il Instructor, Har- 
lard Medical School (4, 1935) 

Hertzman, Alrick B , Ph D St Louis University 
School of Medicine, St Louis, Mo Professor 
of Physiology and Director of the Department 
(1, 1925) 

Berwick, Robert P , Ph D , M D , LL B U S 
Food and Drug Administration, Washington, D 
C Chief, Drug Division, Associate Prof Pharma 
cology, Georgetown Medical School, Adjunct 
Clinical Professor Medicine (Therapeutics) 
George Washington Medical School (3, 1938) 
Hess, Charles L , MS, M D 308 Davidson 
Bldg , Bay City, Mich (1, 1916) 

Hess, Balter C, PhD Georgetown Medital 
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School, 39th St and Reservoir Rd , N W , 
Washington, D C Professor of Biological 
Chemistry (2, 1935) 

Hetherington, Albert W , M S , Ph D School of 
Aviation Medicine, Randolph Field, Texas 
(1, 1943) 

Hewetson, Jean Hawks, M D Biglervillc, Pa 
(5, 1944) 

Hewitt, Earl Albon, MS, Ph D Iowa State 
College, Ames Associate Professor of Vcler- 
tnary Physiology (1, 1932) 

Hewitt, Julia A W , B A 2631 Central Avc , 
N E , Minneapolis 13, Minn Senior Technician, 
Huntington Hospital Lab , Huntington, N Y (6, 
1921) 

Heyroth, Francis F , M D , Ph D Univcisity of 
Cincinnati, Cincinnati, Ohio Assoc Prof of 
Ind Toxicology and Asst Director, Kettering 
Lab , Assoc Prof of Biological Chem , College 
of Med (2, 1935) 

Hiatt, Edwin P , M A , Ph D North Carolina Uni- 
versity School of Medicine, Chapel Hill Is- 
sociate Professor of Physiology (I, 1942) 

Hickman, Kenneth C D , Ph D 56 Th ickernj 
Road, Rochester 10, N Y Consultant, Irthur 
D Little, Inc (2,1941) 

Hiestand, William A , Ph D Department of 
Biology, Purdue Lnnersity, Lafijette, Ind 
Piofessor of Physiology (1, 1947) 

Higgins, George M , Ph D May^o Clinic, Roehes- 
tei,Minn Professot of experimental Biology, 
Mayo Foundation (5, 1048) 

Higgins, Harold Leonard, M D 322 Franklin, 
Newton, Mass (1, 1014 , 5, 1933) 

Highman, Benjamin, M D N ition d Institutes 
of Health, Bethesda, "Md Surgeon, Pathology 
Lab (4, 1947) 

Hill, Edgar S , MS, Ph D Washington Uni- 
versity, College of Dentistry St Louis, Mo 
Associate Professor of Biological Chemistry and 
Physiology (2, 1936) 

Hill, Robert M, MS, PhD Univeisitj of 
Coloiado Med Cti , Dcnvei , Colo Pi of of 
Biochemistiy (2, 1933) 

Hill, Samuel E , M A , Ph D IS Collins Me , 
Troy, N Y Reseaich Worker, The Behr-Man- 
ning Corp (1, 1934) 

Hiller, Alma, Ph D Pi esbytci i ui Hospital of the 
City of Chicago, Chicago, 111 Assoc Biochem- 
ist (2, 1929) 

Himwich, Harold E , M D Fallston, hid Chief 
Clinical Reseaich Bianch, Medical Diinsion, 
Army Chemical Ceniei , Maiyland (1, 1925, 
5, 1933) 

Himwich, Williamina A , M S , Ph D Toxicology 
Section, Medical Division, Army Chemical 
Center, IMd (1, 1947) 

Hine, Charles H , M A , Ph D , hi D Pharma- 
cology and Toxicology Depaitment, hledical 
Center, The Uiiivoisity of California Medical 


School, San Francisco 22, Calif Lecturer m 
Toxicology, University of California Medical 
School, Consulting Pharmacologist and 'loxi 
cologisl, Shell Development Co (3, 1917) 
Hines, Harry M , MS, Ph D The State Uni- 
versity of Iowa, Iowa City Professor of Physi- 
ology (1, 1928) 

Hines, Marion, Ph D Department of Anatomy, 
Emory University , G i Professor of Expert 
mental Anatomy (1, 1932) 

Hinrichs, Mane, Ph D , M D Southern Illinois 
Normal University, Carbondalc Professor of 
Physiology, Director of Student Health Service 
(1, 1928) 

Hinsey, Joseph C , M S , Ph D Cornell Univer- 
sity Medical College, 1300 York Ave , New York 
City Professor of inatomy and Dean of the 
Medical College (1, 1929) 

Hirschmann, Hans, M D , Ph D Lakeside Hos- 
pital, Cleveland, Ohio Assistant Professor of 
Biochemistry, Department of Medicine, Western 
Reserve Uniicrsity (2, 1946) 

Hirszfeld, Ludwik, M D University of Wro- 
tlus, Wrocl i\v, bl C li lubinskiego 4, Poland 
Professor of Microbiology, Director of Medical 
Microbiology (6, 1910) 

Hisaw, Frederick L , 1. M , Ph D The Biological 
Labontones, Harvard University, Cambridge, 
hlass Professor of Zoology (1, 1932) 
Hitchcock, David I , Ph D 333 Cedar St , New 
Haven, Conn issociate Professor of Physiol- 
ogy, Yale University (2, 1930) 

Hitchcock, Fred A , M Sc , Ph D Ohio State 
University, Columbus Professor of Physiology 
(1, 1927, 5, 1933) 

Hitchcock, Philip, V B , MS, Ph D Depart- 
luont of Physiology uid Pharmacology, hledical 
College of Alabama, Birmingham 5, Ala Assist- 
ant Professor of Physiology and Pharmacology 
(3, 1946) 

Hitchings, George H , Ph D 50 Primrose Ave, 
Tuckihoc, N A Chief Biochemist , Wellcome 
Research Laboialoi les (2, 1942) 

Hjort, Axel M ,M D ,Ph D P 0 Box 281, 14Fern 
Way, Scarsdale, N Y Adjunct Physician, Grass- 
lands Hospital, Valhalla, N Y (2, 1925) 
Hoagland, Hudson, M S , Ph D , Sc D (lion ) 
222 Maple Ave , Shrew sbury^. Mass Excctiiuo 
Dncctoi, IFoiccstci Foundation for Expeiiinental 
Biology, Neui ophysiologist , II oicestei State Hos- 
pital, and Research Profcssoi of Physiology, 
Tufts College Medical School (1, 1932) 

Hobby, Gladys L , A B , hi A , Ph D 11 Bartlett 
St , Brooklym 6, N Y Reseaich Bacteriologist 
in Charge of Biological Contiol, Chas Pfizer cC 
Co (6, 1946) 

Hober, Rudolf University of Pennsylvania Medi- 
cal School, Philadelphia Visiting Professor of 
Physiology (1, 1936) 

Hodes, Robert, Ph D Johnson Foundation, Uni- 
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versity of Pennsylvania, Philadelphia Associate 
III Biophysics, Professor of Physical Medicine 
(1, 19H) 

Hodge, Harold Carpenter , Ph D University of 
Rochester School of Medicine and Dentistry, 
Rochester, N Y Professor of Pharmacology 
and Toxicology (2, 1937,3,1948) 

Hoefer, Paul F A , Ph D , M D Neurological 
Institute of New York, 710 W ICSth St , New 
York 32, N Y Associate Professor of Neu 
Tology (1, 1945) 

Hoff, Ebbe Curtis, M 4 , Ph D hledical College 
of Virginia, Richmond 19 Usociale Piofessor 
(1, 1933) 

Hoff, Hebbel E , M 4 , Ph D McGill University, 
Montreal, Quebec, Canada Professor of Phys- 
iology (1, 1933) 

Hoffman, William Samuel, Ph D , hi D Hektoen 
Institute for Medical Research, Chicago, HI 
Director of Biochemistry, Director of Biochemis- 
try, Cook County Hospital (2, 1935) 

Hofmann, Klaus, Ph D Department of Cheinis 
trj , University of Pittsburgh, Pittsburgh, Penn 
Research Professor (2, 1947) 

Hogan, Albert G , AM, Ph D 105 Schweitzer 
Hall, Columbia, Mo Professor of Animal 
Nutrition, University of Missouri (2, 1916, 
3, 1933) 

Hogness, Thorfin R , Ch E , Ph D University of 
Chicago, Chicago, 111 Director, Inst of Radio- 
biology and Biophysics (2, 1941) 

Hoick, Harald G O , Ph D College of Pharmacy, 
University of Nebraska, Lincoln Associate Fro- 
fessor of Pharmacology (1, 1935, 3, 1938) 
Hollaender, Alexander, M A , Ph D Oak Ridge 
National Laboratory, Oak Ridge, Tenn (1, 

1947) 

Hollander, Franklin, Ph D Mount Sinai Hos 
pital. Fifth Ave and 100th St , New York City 
Associate in Physiology, Head, Gaslro-Enter- 
ology Research Laboratory (I, 1942 , 2, 1933) 
Holm, August, Sc D E R Squibb A Sons, New 
Brunswick, N J Research Associate (6, 1946) 
Holman, Ralph Theodore, Ph D A and M Col- 
lege of Texas, College Station, Texas Issoc 
Professor of Biochemistry and Nutrition (2, 

1948) 

Holman, Russell Lowell, M D Louisiana State 
University School of Medicine, N'ew Orleans, La 
Professor of Pathology (4, 1940) 

Holmes, Arthur Dunham, Ph D University of 
4L'issachusetts, 4mherst Research Professor of 
Chemistry (2, 1931 , 5, 1933) 

Holmes, Joseph H , M D , D Med Sc Um- 
icrsitj of Colorado School of Medicine, 4200 E 
Ainth Vve , Denier 7 tssislant Professor of 
Physiology (1, 1947) 

Holmes, Julia O , kf S , Ph D Umvcrsitj of 
Missachusetts, Amherst Research Asst of 
Chemistry Dept (2, 1942, 5, 1936) 


Holt, Joseph Paynter, M S , M D , Ph D Stand- 
ard Oil Co , Room 2400, 30 Rockefeller Plaza, 
New York 20, N Y Director of Medical Research 
(1, 1942) 

Holt, L Emmett, Jr , M D 477 First Ave , New 
York 16, N Y Professor of Pediatrics, New 
York University College of Medicine (2, 1930, 

5, 1946) 

Hoobler, Icie Macy, MS, Ph D , Sc D 6G0 
Frederick St , Detroit, Midi Diiecior, Research 
Laboratory Children’s Fund of Michigan (2, 
1925, 5, 1933) 

Hooker, Davenport, M A , Ph D University of 
Pittsburgh School of Medicine, Pittsburgh, Pa 
Professor of Anatomy (1, 1920) 

Hooker, Sanford B , A M , M D 80 E Concord 
St , Boston, Mass Member, Evans Memorial 
(6. 1918) 

Hoover, Sam R , M A , Ph D 7815 Linden Rd , 
Philadelphia 18, Pa Senior Chemist Eastern Re- 
gional Research Laboratory, U S Department of 
Agriculture (2, 1946) 

Hoppert, C A , Ph D Michigan State College, 
Box 626, East Lansing Professor of Biological 
Chemistry (5, 1935) 

Hopps, Howard C , M D Department of Pathol- 
ogy, University of Oklahoma School of Medicine, 
SOI E 13th St , Oklahoma City, Okla Professor 
of Pathology and Chairman of Dept (4, 1947, 

6, 1946) 

Horecker, Bernard L , Ph D National Institutes 
of Health, Bethesda, Md Si Biochennsi (2, 
1947) 

Horowitz, Norman H , Ph D California Institute 
of Technolog}', Pasadena, Calif Associate 
Professor of Biology (2, 1946) 

Horsfall, Frank L , Jr , M D , C M Rockefeller 
Institute, 66th St and \ork Ave , New York 
City il/em6er. Physician to the Hospital of the 
Rockefeller Inst for Medical Research (6, 1937) 
Horton, Richard G , Ph D Army Chemical 
Center, Medical Division, Edgenood, Md 
Acting Chief, Toxicology Section (1, 1948) 
Horvath, Steven M , M A , Ph D Dept of Physi- 
cal Medicine, Hospital of the Univ of Pennsyl- 
vania, Philadelphia, Pa (1, 1943) 

Horwitt, M K , Ph D Biochemical Research 
Laboratory, Elgin State Hospital, Elgin, 111 
Director, Assistant Professor, Biological Chem- 
istry, University of Illinois School of Medicine 
(2, 1941) 

Hotchkiss, Rolhn D , Ph D The Rockefeller 
Institute for Medical Research, 66th St and 
York Ave , New York City Associate (2,1941) 
Houck, C Rilej, AM, PhD Lniiersiti of 
Tennessee Aledical School, Memphis 3 Is- 
stslanl Professor in Physiology (1, 1947) 

Hove, Edwin L , M S , Ph D Alabama Polj tech- 
nic Institute, Laboratorj of Animal Nutrition, 
Auburn, Via Research Biochemist (5, 1946) 
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Howard, Evelyn, AM, Ph D Johns Hopkma 
School of Medicine, Baltimore, Md Instructor 
in Physiology (1, 1933) 

Howard, John Eager, A B , M D Johns Hopkins 
Hospital, Baltimore 5, Md Assistant Professor 
of Medicine (1, 1946) 

Howard, Marion E , M D New Haven Hospital, 
New Haven, Conn \.ssociaio Clinical Professor 
of Medicine, Yale School of Medicine, Associate 
Physician, Neio Haven Hospital and New Haven 
Dispensary (4, 1939, 6, 1937) 

Howe, Paul E , A kl , Ph D US Dept of Agri- 
culture, Bureau of Animal Ind , Bcltsville, 
Md Nutrition Consultant (1, 1913, 2, 1909, 
5, 1933) 

Howe, Percy R , M D , D D S Forsyth Dental 
Infirmary for Children, Boston, Mass Director 
Forsyth Dental Infirmary, Professor Dental 
Sciences, Instructor in Pathology (5, 1935) 
Howell, Katherine M , M D 6830 S Merrill Vve , 
Chicago, 111 Head of Departments of Bac- 
teriology and Serology (6, 19 10) 

Howell, Stacey F , Ph D V D Research Labora- 
tory, U S Marine Hospital, Stapleton, Staten 
Island, N Y Chemist, U S Public Health Serv- 
ice (2, 1940) 

Hubbard, Roger Sanford, A M , Ph D Univer- 
sity of Buffalo Sch of Med , Buffalo, N Y 
Prof of Pharmacology (1, 1922,2,1920) 
Hubbell, Rebecca B , M S , Ph D Connecticut 
Agricultural Experiment Station, New Haven 
Assistant Biochemist (2, 1937, 5, 1935) 
Hudack, Stephen Sylvester, M D ISO Fort 
Washington Ave , New York, N Y Associate 
Professor of Orthopedic Surgery, Columbia Untv 
(4, 1933) 

Huddleston, Ora Leonard, M D , Ph D Los 
Angeles County General Hospital, 1900 N State 
St , Los Angeles 33, Calif (1, 1936) 

Hueper, Wilhelm C , M D National Cancer 
Institute, Bethesda, Md Chief, Environmental 
Cancer Section (4, 1940) 

Huffman, C F , M S , Ph D Michigan State 
College, East Lansing Research Professor and 
Professor in Dairy Husbandry (5, 1937) 
Huffman, Max N, BA, PhD Southwestern 
Medical College, 2211 Oak Lawn, Dallas, Texas 
Research Professor of Biochemistry (2, 1917) 
Huggins, Charles Brenton, M D University of 
Chicago, Chicago, 111 Professor of Surgery 
(1, 1932) 

Hughes, Hettie B , M S , Ph D The Christ Hos- 
pital, Cincinnati 19, Ohio Research Associate 
(2, 1946) 

Hughes, Joseph, M D 111 N 49th St , Phila- 
delphia, Pa Assistant Professor of Experimen- 
tal Neurology, Graduate School of Medicine, 
University of Pennsylvania, Director of Labora- 


tory, Pennsylvania Hospital for Menial Diseases 
(1, 1936) 

Hughes, Josiah Simpson, M A , MS, Ph D 
lOinsas State College, Manhattan Professor of 
Chemistry (2, 1931 , 5, 1939) 

Hughes, Thomas P , A M , Ph D Caixa Postal 
89, Rio de Janeiro, Brazil Member of Staff, In- 
ternational Health Division (6, 1934) 

Hulpieu, Harold R , M A , Ph D Indiana Uni- 
versity School of Medicine, Indianapolis Pro- 
fessor of Pharmacology (3, 1939) 

Hunscher, Helen A , Ph D Western Reserve 
University, 2023 Adolfaert Rd , Cleveland 6, 0 
Head of Department of Home Economics (5, 
1934) 

Hunter, \ndrew, CBE,MB,FRSC Hospi- 
tal for Sick Children, Toronto, Canada Consult- 
ing Biochemist, Emeritus Professor of Patholog- 
ical Chemistry, Univ of Toronto (2, 1908) 
Hunter, Francis Edmund, Jr , Ph D Pharma- 
cology Department, Washington Umversitj 
Medical School, St Louis 10, Mo Assistant Pro- 
fessor of Pharmacology (2, 1946) 

Hunter, George, M A , D Sc , F R S C Univer- 
sity of Alberta, Edmonton, Canada Professor 
of Biochemistry (2, 1924) 

Hunter, Jesse E , MS, Ph D Allied Mills, 
Inc , 7500 S Adams St , Peoria, Hi Director 
of Research (5, 1936) 

Hunter, John, Ph D Univ of Michigan, Ann 
iVrboi, Mich Instructor in Physiology (1, 
1918) 

Husse> , Raymond, M D Medical Science Center 
of Wayne University, 1547 Penobscot Building, 
Detroit 26, Mich Director, Institute for Oc- 
cupational Health Research, Dean and Professor 
of Occupational Health, School of Occupational 
Health (J, 1927) 

Hutchens, John O , Ph D Department of Physi- 
ology , University of Chicago, Chicago 37, 111 
Associate Professor of Physiology and Chairman 
of the Department, Director of the Toxicity 
Laboratory (1, 1947) 

Hyman, Chester, Ph D Univ of Southern Cali- 
fornia Sch of Med , Los Angeles, Calif Asst 
Professor of Physiology (1, 1948) 

Ingalls, Mabel S , Ph D Salisbury Mills, Orange 
County, N Y (6, 1940) 

Ingle, Dwight J , M S , Ph D The Upjohn Co , 
Research Department, Kalamazoo, Mich Up- 
john Research Fellow (1, 1939) 

Ingraham, Raymond Clifford, Ph D College of 
Medicine, University of Illinois, 1853 W Polk 
St , Chicago Assistant Professor in Physiology 
(1, 1938) 

Ingram, W R , Ph D College of Medicine, The 
State University of Iowa, Iowa City Professor 
and Head of the Department of Anatomy (L 
1936) 
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Irish, Don D , Ph D The Dow Chemical Co , 
hlidland, hLch Director, Biochemical Research 
Laboratory (3, 1948) 

Irvin, J Logan, Ph D Johns Hopkins University 
School of Medicine, 710 N Washington St , 
Baltimore, Md Assistant Professor of Physi- 
ological Chemistry (2, 1942) 

Irving, George Washington, Jr , M A , Ph D 
U S Dept of Agriculture, Bur of Ag and Ind 
Chem , Washington, D C Assistant Chief 
(2, 1946) 

Irving, Laurence, AM , Ph D Snarthmore Col- 
lege, Swarthmore, Pa Lt Col , A C Professor 
of Experimental Biology (1, 1927) 

Irwin, M R , Ph D Department of Genetics, 
University of Wisconsin, Madison Professor of 
Genetics (6, 1936) 

Isaacs, Raphael, M D 104 S Michigan Ave , 
Suite 630, Chicago 3, 111 Attending Physician, 
Department of Hematology, Michael Reese Hos 
pital (4, 1928) 

Isenberger, R M , M A , hi D University of 
Kansas School of Medicine, Kansas City Pro- 
fessor of Pharmacology (3, 1937) 

Iwamoto, Harry K , Ph D Univ of Maryland 
School of Medicine, Baltimore, Md Asst Pro- 
fessor of Pharmacology (3,1948) 

Ivy, A C , Ph D . M D , D So University of 
Illinois, Chicago Professional Colleges, Chi- 
cago, 111 Vice-President, Distinguished Pro- 
fessor of Physiology (1, 1919 , 5, 1933) 
Izquierdo, J Joaquin M D National School of 
Medicine, Mexico City Professor of Physiology 
in the National School of Medicine and the Es- 
cuela Medico Militar of Mexico (I, 1928) 
Jackson, Dennis Emerson, A M , Ph D M D 
University of Cincinnati Medical School, Eden 
and Bethesda Aves , Cincinnati, O Professor 
of Pharmacology (1, 1910 , 3R, 1912) 

Jackson, Eugene L , Ph D 12 S 12th St , Rich- 
mond 19, Va Medical Director, A H Robins Co 
(3, 1942) 

Jackson, Richard W , Ph D Northern Regional 
Research Laboratory, U S Department of 
Agriculture, S25 N University St , Peoria 5, 
111 Head of Fermentation Division (2, 1930, 
5, 1933) 

Jacobs Merkel Henry, Ph D University of 
Pennsylvania, Philadelphia Professor of Gen- 
eral Physiology, Member of the National Academy 
of Sciences (1, 1919) 

Jacobs, Walter A , AM, Ph D Rockefeller 
Institute, 66th St and York Ave , New York 
City Member, Member, National Academy of 
Sciences (2, 1908, 3, 1913) 

Jacobson, Edmund, Ph D , M D Laboratory for 
Clinical Phj siology, 55 E Washington St , 
Chicago, 111 (1, 1929) 

Jaffe, Henrj L , M D Hospital for Joint Dis- 


eases, 1919 Madison Ave , New York City 
Director of Laboratories (4, 1925) 

Jahn, Theodore Louis, Ph D University of Cah- 
fornia, Los Angeles, Calif Dept of Zoology 
a, 1944) 

Jailer, Joseph W , Ph D Columbia Univ Coll 
of Phys and Surg , New T’ork City Instructor 
III Medicine (1, 1948) 

Jamieson, Walter A , Sc D (hon ) Eh Lilly <& 
Company, Indianapolis, Ind Director, Bio- 
logical Division (6, 1927) 

Jandorf, Bernard J , A M , Ph D , Medical Divi- 
sion, Army Chemical Center, Md Research 
Biochemist, Biochemistry Section, Lecturer in 
Preventive Medicine, Johns Hopkins hmiersity 
School of Medicine (2, 1946) 

James, Ralph G , Ph D State Univ of Iona 
Coll of Med , Iowa City, Iowa Asst Professor 
of Anatomy (1, 1948) 

Jansen, Eugene F , B V Enzyme Research 
Laboratory , Western Regional Research Labora- 
tory, Albany 6, Calif Senior Chemist, Bureau 
of Agricultural and Industrial Chemistry , U S 
Department of Agriculture (2, 1947) 
Jacques, L B , M A , Ph D Univ of Saskatche- 
nan, Saslmtoon, Sask , Canada Professor of 
Physiology (1, 1943) 

Jasper, Herbert H , M A , Ph D , D ds Sci 
Montreal Neurological Institute, 3801 University 
St , Montreal, Que , Canada Lecturer in Neu- 
roelectrography and Director of Department of 
Electrophysiology (1, 1940) 

Jeans, P C , M D State University of Iowa, 
Iowa City Professor of Pediatrics (5, 1937) 
Jensen, Hans F Ph D Medical Research Field 
Laboratory, Fort Kno\, Kentucky Chief Bio 
chemist (2, 1029) 

Jochim, Kenneth E , Ph D Dept of Physiology, 
Univ of Kansas, Lawrence (1, 1942) 

Johlin J M , Ph D D Sc Vanderbilt Univer 
sity School of Medicine, Nashville Tenn 
Associate Professor of Biochemistry (2, 1928) 
Johnson, B Connor, M A , Ph D , Dn ision of 
Inimal Nutrition, University of Illinois, Urbana, 
111 Assoc Professor (2, 5, 1947) 

Johnson, Frank H , AM, Ph D Princeton 
University, Princeton N J Assistant Pro- 
fessor Dept of Biology (1, 1942) 

Johnson, Joseph L , Ph D , M D School of 
Medicine, Howard University, Washington, 
D C Professor and Head of the Department of 
Physiology (1, 1934) 

Johnson, J Raymond, Ph D University of Ot- 
tawa, Faculty of Medicine, Ottawa, Ontario, 
Canada (1, 1938) 

Johnson, Marvin J , AI S , Ph D Umversity of 
Wisconsin, Madison Professor of Biochemistry 
(2, 1941) 
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Johnson, Robert E , M D , Ph D ‘Vnny Modical 
Nutrition Laboratoiy, 1849 W Pershing Rcl , 
Chicago 9, 111 Director (1,1944,2,1939,5,1940) 
Johnson, S R , M S , Ph D Missouri Farmers 
dissociation Milling Co , Springfield, Mo Dir- 
ector of Nutrition (5, 1947) 

Johnson, Victor, Ph D , M D Mayo Foundation, 
Rochestei, Minn (1, 1933) 

Johnston, Charles G , M S , M D Wayne Uni- 
versity College of Medicine, Detroit, Mich 
Professor of Surgery (1, 1933) 

Johnston, Frances A , Ph D Cornell Qniv , 
Ithaca, N Y Asst Professor of Foods and 
Nutrition (5, 1948) 

Johnston, Margaret W , Ph D B 452, University 
Hospital, Ann Arbor, Midi Reseaich [ssouate 
in Internal Medicine (2, 1930, 5, 1938) 

JoIliiTe, Norman, M D 39 E 75th St , New York, 
N Y (1, 1932) 

Jones, D Breese, Ph D Bureau of Human Nutri- 
tion and Home Economics, Agricultural Research 
Administration, U S Department of ‘\gricul- 
ture, Beltsville, Md Protein Chemist (2, 
1920, 5, 1935) 

Jones, James H , M S , Ph D Sdiool of Veten- 
narv Medicine, Umvcrsitj of Ponns\Ivinia, 
Philadelphia Piofessoi of Physiological Chem 
istry (2, 1928, 5, 1933) 

Jones, Kenneth K , MS, Ph D Northwestern 
University Medical School, 303 E Chicago Avc , 
Chicago, 111 Associate Professor of Physiology 
and Pharmacology (1, 1936) 

Joseph, Norman R , Ph D University of Illinois, 
1853 West Polk Street, Chicago 12, 111 As- 
sistant Professor of Chemistrij (2, 1917) 

Joslm, Elliott P , M A , M D New England 
Deaconess Hospital, 81 Bay State Rd , Boston, 
Mass Director, George F Baker Clinic (5, 
1933) 

Jukes, Thomas Hughes, Ph D Lederle Labora- 
tories, Pearl River, N Y Head, Doparlmcnt of 
Nutrition and Physiology Research (2, 1935, 
5, 1938) 

Jung, Frederic Theodore, Ph D , M D American 
Medical Association, Chicago, 111 Assistant 
U Secretary (1, 1930) 

Jungeblut, Claus W , M D College of Physicians 
and Surgeons, 630 W 168th St , New York City 
Professor of Bacteriology, Columbia University 
(4, 1929 , 6, 1926) 

Kabat, Elvin A , \ M , Ph D Columbia Univer- 
sity Coll of Phys and Smg , 710 W 168th St , 
New York City Assoc Prof of Bacteriology 
(2, 1940, 6, 1943) 

Rabat, Herman, Ph D , M D 2633 16th St , 
N W Washington, D C Consultant in Neurol- 
ogy, Health Department, Disti ict of Columbia 
(1, 1911) 

Kahn, Reuben L , Sc D , LL D University of 
Michigan Hospital, Ann Arbor Associate Pro- 


fessor of Serology of Syphilis and Chief of Serol- 
ogy Laboratory (4, 1934, 6, 1919) 

Kalckar, Herman M , M D , Ph D Institute for 
Medical Physiology, University of Copenhagen, 
28 Jiiluiic Vanes Vej Copenluigeii, Denmark 
As^ociulo Professor (2, 1912) 

Kalnitsky, George, Ph D State Univ of Iowa, 
Iowa City, Iowa Asst Professor of Biochemis- 
try (2, 1948) 

Kamcn, Martin D , Ph D Washington University 
Medical Sdiool, 510 S Kiiigshighway, St Louis 
10, Mo Associate Professor of Chemistry (2, 
1910) 

Kamm, Oliver, Ph D 365 Lakeshore Drive, De- 
troit, Mich Scientific Director, Research Lab- 
oratory, Parke, Davis A Co (2, 1928) 

Karel, Leonard, Ph D Rose irdi Grants Division, 
N ition il Institute ot Hedth, Bethosdi 14, Md 
Cx Isst Antibiotics and Pharmacology Study 
Sections, Univ of Md Sch of Med , Lecturer 
in Pharmacology (3, 1917) 

KarpoMch, Peter V , M D , M P L Springfield 
College, bpnnglidd. Miss Professor of Physi- 
ology (1, 1912) 

Karshan, Ma\well, Ph D Department of Bio- 
logical Chemistry, Columbia University, 630 W 
ICSth St , New York City Associate Professor 
of Biochemistry (2, 1939) 

Karsner, Howard T , M D Western Reserve 
University, 2085 Adelbert Rd , Cleveland, 0 
Professor of Pathology, Director of the Institute 
of Pathology (4, 1913 , 6, 1925) 

Katz, Lems Nelson, A M , M D 2900 Ellis Ave , 
Chicago, 111 Director of Cardiovascular Re- 
search, Michael Reese Hospital, Professorial 
Leclurcr in Physiology, University of Chicago 
(1, 1921) 

Katzraan, Philip A , Ph D St Louis University 
School of ^ledicine, 1402 S Grand Blvd , St 
Louis 1, Mo Associate Professor of Biochemis- 
try (2, 1935) 

Kauibcrsz, Jerzy, Ph D , iM D Collegium 
Medica, Grzogorzecka 16, Cracow , Poland Pro 
fcssoi of Physiology (1, 1944) 

Kaunitz, Hans, M D College of Phj'sicians and 
Surgeons, Columbia Uiuversitj , 630 West 16Sth 
Street, New York, N Y Research Associate 
in Pathology (4, 1947) 

Kay, Herbert Davenport, Ph D , D Sc , F R S 
National Institute for Research in Dairying, 
Shinfield, near Reading, England Director, Re- 
search Professor of Biochemistry, University 
of Reading (2, 1930) 

Kazal, Louis Anthony, Ph D Medical Research 
Division, Sharp A Dohnie, Inc , Glenoldon, 
Penn Research Biochemist (2, 1947) 

Keeton, Robert W , M S . M D 1817 W Polk 
St , Chicago Professor of Medicine, Univ of 
Illinois Coll of Medicine (1, 1916 , 3, 1924) 

Kehoe, Robert A , M D Kettering Laboratory 
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of Applied Physiology, College of Medicine, 
University of Cmoinnatz, Eden Ave , Cincinnati, 
0 Research Professor of Physiology (1, 1940) 
Keith, Norman M , M D Mayo Clinic, Roches 
ter, Mmn OonsuUing Physician, Division of 
Medicine, Mayo Clinic, Professor of Medicine, 
Mayo Foundation, University of Minnesota 
(1, 1920,3, 1932,4, 1924) 

Keith, T B , Ph D Dept of Animal Husbandry, 
University of Idaho, Moscon, Idaho (5, 1941) 
Kellanay, Peter E , M A , Ph D Baylor Univer- 
sity, College of Medicine, Houston, Texas 
(1. 1947) 

Keller, Allen D , Ph D Field Research Lab , 
Foit Knox, Kentucky Medical Dept (1, 
1931) 

Kelser, Raymond A , D V M , Ph D 130 Valley 
Rd , Ardmore, Pa Professor of Bacteriology and 
Dean of Faculty School of Veterinary Medicine, 
University of Pennsylvania, Philadelphia, Pa 
(4, 1932) 

Kelsey, F Ellis B S , Ph D University of Chic igo, 
Chicago, 111 Research Associate (Instructor) in 
Pharmacology (3, 1941) 

Kelsey, Frances Kathleen O , M S , Ph D Uni- 
versity of Chicago, Chicago, II! Assoc Piofcssor 
of Pharmacology (3, 1941) 

Kemmerer, A R , Ph D University of Arizona, 
Tucson, Arizona Head, Dept of Human Nutri- 
tion (5, 1946) 

Kempner, Walter, M D Duke University School 
of Medicine, Durham, N C AssisfanfPro 
lessor of Medicine (1, 1940) 

Kendall, Edward C , M S , Ph D , D Sc 627 
Eighth Ave , S W , Rochester, Minn Professor 
of Biochemistry, Mayo Foundation, University 
of Minnesota (1, 1916, 2, 1913, 4, prior to 1920) 
Kendall, Forrest E , Ph D 240-06 — 53rd Ave 
Douglaston, Long Island, N Y Assistant Pro- 
fessor of Biochemistry, Research Service, Co- 
lumbia Division, Goldwater Memorial Hospital, 
Welfare Island, N Y (6, 1943) 

Kennard, Margaret A , M D University of Ore 
gon. Medical School, Dept of Surgery, Poi tland, 
Ore Assoc Professor of Experimental Surgery 
(1, 1934) 

Kenned j, Cornelia, Ph D 2700 W Robbins St , 
Minneapolis, Minn (2, 1924, 5, 1945) 
Kennedy, Robert P , M D Knollwood Dnve, 
R D 1, Rochester, N Y (4, 1929) 

Kent, John F , AM Army Medical Center, 
Washington 12, D C Scientific Director, De 
partmciil of Serology, -iiiny Medical Department 
Research and Graduate School (6, 1947) 
Kenton, Harold B , Ph D New England Dea 
coness Hospital, Boston, Mass Bacteriologist 
and Director of the Blood Bank (6, 1934) 
Kenyon, Allan T , M D University of Chicago, 
Division of Biological Sciences, 950 E 59th St , 


Chicago, 111 Assistant Professor of Medicine 
3, 1940) 

Keresztesy, John C , Ph D National Institute 
of Health, Bethesda 14, Md Scientist Officer, 
Division of Physiology (2, 1941, 5, 1945) 
Kerr, Stanley E , Ph D American University of 
Beirut, Beirut, Lebanon, Syria Professor of 
Biological Chemistry (2, 1937) 

Kerr, Wm J , M D Umversity of California 
Hospital, Third and Parnassus Aves , San Fran- 
cisco Professor of Medicine, University of 
California, Physician-in-Chief, University of 
California Hospital (3, 1930) 

Kesten, Homer D , M D College of Physicians 
and Surgeons, Columbia University, New York 
City Associate Professor of Pathology (4, 
1931) 

Kety, Seymour S , M D Dept of Pharmacology, 
Medical School, University of Pennsylvania, 
Philadelphia 4 Associate in Pharmacology, 
Medical School, Assistant Visiting Physician in 
Medicine, Philadelphia General Hospital (3, 
1945) 

Keys, Ancel, M A , Ph D , D Phil Stadium 
South Tower, University of Minnesota, Min- 
neapolis Professor and Director of Laboratory 
of Physiological Hygiene (1, 1939, 2, 1936) 
Kidd, John G , M D Cornell University Medical 
College, 1300 York Ave , New York City Pro- 
fessor of Pathology, Pathologist, New York 
Hospital (4,1938,6,1937) 

Kies, Marian W , Ph D 2827 Otis St N E , 
Washington, D C (2, 1948) 

Kik, M C , Ph D College of Agriculture, Um- 
versity of Arkansas, Fayetteville Associate 
Professor of Agricultural Chemistry (5, 1942) 
Kilborn, Leslie G , M A , M D , Ph D 47 Warren 
Road, Toronto, Ontario, Canada At present 
West China Union University, Chengtu, Sze , 
China (1, 1928) 

Killian, John Allen, A M , Ph D Killian Research 
Laboratories, Inc , 49 W 45th St , New York 
City (2, 1921) - 

Kinard, F W , M S , Ph D , M D Medical Col 
lege of the State of South Carolina, Charleston 
16 Associate Professor of Physiology (1, 
1947) 

King, Barry G , M A , Ph D Medical Service, 
Safety Regulations, Civil Aeronautics Adminis 
tration, Department of Commerce, Washington, 
D C Chief, Aeromedical Design and Material 
Division (1, 1938) 

King, Charles Edwin, Ph D Vanderbilt Univer- 
sity, Nashville, Tenn Associate Professor of 
Physiology (1, 1916) 

King, Charles Glen, Ph D Nutrition Founda 
tion, Inc , Chrysler Building, New York City 
Scientific Director, Prolcssur of Chemistry, 
Columbia University (2, 1931 , 5, 1933) 

King, Joseph T , M D , Ph D 314 Millard Hall, 
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University of Minnesota Medical School, Mmne 
apolis Associate Professor of Physiology (1, 
1931) 

Kirch, Ernst R , Ph D Univ of Illinois College 
of Pharmacy, 808 S Wood St , Chicago, 111 
Assoc Professor of Chemistry (2, 1918) 
Kirchhof, Anton C , MS, M D Univeisity of 
Oregon Medical School, Poitland 1, Ore Re- 
search Associate, Dept of Pharmacology (3, 
1947) 

Kirk, Paul L , Ph D University of California, 
Berkeley Professor of Biochemistry (2, 1933) 
Kirkbride, Marj B , Sc D 314 State St , Albany 6, 
N Y (6, 1921) 

Kirschbaum, Arthur, M D , Ph D Univ of 
Minnesota Medical School, Minneapolis, Mum 
Assoc Professor of Anatomy (4, 1948) 

Kisch, Bruno, M D Yeshiva University, New 
York City Professor of Biochemistry (1, 
1943) 

Kleiber, M , D Sc University of California, 
Davis Professor of Animal Husbandry (1, 1913, 
5, 1933) 

Klein, J Raymond, PhD Biookluven Nationil 
Lab , Upton, L I , N Y Sr Scientist (2, 
1941) 

Kleiner, Israel Simon, Ph D New York Medical 
College and Flower Hospital, New York 29, 
N Y Professor of Biochemistry, Dll ector Dept 
of Physiology and Biochcmisti y (1, 1911, 2, 
1912, 3R, 1912, 5, 1933) 

Kleitman, Nathaniel, A M , Ph D University 
of Chicago, Chicago, 111 Associate Professor of 
Physiology (1, 1923) 

Klemperer, Friedrich Wilhelm, MD Trudcin 
Foundation, Trudeau, N Y Head of Depart 
meat of Biochemistry (2, 1911) 

Kletzien, Seymour W , M S , Ph D , 330 S Ainth 
St , Philadelphia, Pa Nutrition Rcscirdi 
Clime, Philadelphia Lying-In A Pennsylvania 
Hospitals Biochemist (5, 1933) 

Kline, O L , Ph D Federal Security Agency, Food 
and Drug Administration, Washington, D C 
Biochemist (5, 1936) 

Kline, Raymond F , B S , iU S Physiological Lab 
Univ of Virginia Med School, Charlottesville, 
Va Instructor in Physiology (1, 1946) 

Klotz, Irving M , Ph D Department of Chemis- 
try, Northwestern Umveisit}, Evanston, 111 
Associate Professoi of Chemistry (2, 1947) 
Kluver, Heinrich, Ph D University of Chicago, 
Chicago, 111 Professor of Experimental Psychol 

ogy (1, 1935) 

Knight, C Arthur, Ph D The Viiiis Laboiatoiy, 
University of California, Bcikeloy 4, Calif 
Assoc Professor (2, 1946) 

Knoefel, Peter K , M A , M D University of 
Louisville, 101 W Chestnut St , Louisville, Ky 
Professor of Pharmacology (3, 1934) 


Kno\, Eugene W , M D 3026 S California Ave , 
Chicago, 111 Research 'issociale. Rheumatic 
Fever Research Institute, Northwestern Univ 
Medical School (2, 1948) 

Knowlton, G Clinton, Ph D Room 101, Physi- 
ology Bldg , Emory University, Ga (1, 1938) 
Knudson, Arthur, Ph D Albany Medical College, 
New Scotland Ave , Albany, N Y Professor of 
Biochemistry and Associate Dean (2, 1919, 5, 
1936) 

Knutti, Ralph Eddy, M D Children’s Hospital, 
Los Angeles, Calif Director of Laboratories, 
Assistant Professor of Pathology, University of 
Southern California (1, 1933) 

Kober, Philip A , B S Sherman L iboratories, 
Detroit, Mich Director of Research (2, 

1912) 

Kobrak, Heinrich G , Ph D Univ of Chicago, 
Chit igo. 111 Asst Professor of Surgery (1, 
1918) 

Kochakian, Charles D , Ph D University of 
Rothcstn School of Medicine and Dentistry, 
Rochcstci, N \ Associate Professor of Physi- 
ology ihndocnnology) (I, 1912,2, 1918) 
Kocher, Rudolph Alfred, M D Bo\ 936, Carmel, 
Calif Director, Vclie Metabolic Clinic (2, 

1915) 

Koehler, Alfred E , M D , Ph D 317 W Pueblo 
St , Suita Barbara, Cilif Physician, Sansum 
Clinic, Santa Barbara Cottage Hospital (2, 
1921) 

Koehne, Martha, Ph D 285 15th Ave , Apt 22, 
Columbus, Ohio Nutritionist, Ohio State Dept 
of Health (5, 1933) 

Koellc, George B , B Sc , Ph D Wilmer Insti- 
tute, Johns Hopkins Hospital, Baltimore, Md 
Chalfont Fellow in Ophthalmology (3, 1947) 
Koepf, George F, MD 537 Delaware \.ve , 
Buffilo2, N Y issociate m Physiology, Uni- 
versity of Buffalo (1, 1942) 

Koerber, Walter L , Ph D E R Squibb A Sons, 
New Brunswick, N J Assistant Department 
Head (6, 1943) 

Kohlstaedt, Kenneth G , M D Lilly Laboratory 
for Clinical Reseuch, Indian ipohs City Hos- 
pit il, Indian ipolis 7, Ind Diicctor (1, 1947) 
Kohn, Henry I , Ph D Oak Ridge Nat’l Lab , 
Oak Rulgc, Tenn Surgeon, USPHS (1,1940) 
Kolmer, John A , M S , M D , D P H , Sc D , 
LL D , L H D 1 Montgomery Ave , Bala- 
Cynwyd, Pa Professor of Medicine, Temple 
University, Director, Research Institute of Cu- 
taneous Medicine (6, 1913) 

Komarov, Simon A , M S , M D , Ph D S S Fels 
Fund, Med Research Laboratory, 255 S 17th 
St , Philadelphia, Pi Director of Dept of Bio- 
chemistry (1, 1933) 

Kopeloff, Nicholas, Ph D New York State 
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Psyoluitric Institute, 722 W 16Sth St , New 
York City Principal Research Baclenologislt 
New York Siaio Psychiatric Institute and Hos- 
pital (6, 1937) 

Eoppanyi, Theodore, Ph D Georgetown Uni- 
versity, Washington, D C Professor of Phar- 
macology (1. 1924 , 3, 1935) 

Koprowski, Hillary, iMD Lcderle Laboiatoncs 
Division, American Cyananud Co , Pearl River, 
N Y Asst Director, Viral and Riclettsial Re- 
search (6, 1946) 

Korr, Irwin M , M A , Ph D Kirksville College of 
Osteopathy A Surgery, Kirksville, Mo Pro- 
fessor of Physiology (1, 1939) 

Eottbe, Frederic J , MS, Ph D , MB, M D 
University of Minnesota, Minneapolis Baruch 
Fdlow til Physical Medicine (1, 1947) 

Eozelka, Frank L , Ph D Dept of Pharmacology 
and ToMcology, University of Wisconsin, Madi 
son Assoc Professor of Toxicology (3, 1939) 
Krahl, Maurice E , Ph D Washington Univ 
School of Medicine, St Louis 10, Mo Assistant 
Professor of Pharmacology (2, 1939) 

Krakower, Cecil Alexander, M D University of 
Illinois College of Medicine, 1853 West Polk St , 
Chicago Associate Professor of Pathology (4, 
1945) 

Kramer, Benjamin, A M , M D 60 Plaza St , 
Brooklyn, N Y Pediatrician in Chief, Brook 
lyn Jewish Hospital, Professor of Cluneal 
Pediatrics, Long Island College Medical School 
(I, 1915, 2, 1914) 

Kramer, Martha, Ph D Ifansas State College, 
Manhattan Assistant Dean, School of Home 
Cconoimcs (5, 1933) 

Kramer, S D , M D , Ph D 2635 36th Ave , 
St Petersburg, Fla Virologist (6, 1944) 
Krampitz, Lester O , Ph D Western Reserve 
Univ , Cleveland, Ohio Head, Dept of Micro 
biology (2, 1946) 

Krantz, John C , Jr , M S , Ph D University of 
Maryland Medical School, Baltimore Pro- 
fessor of Pharmacology (3, 1937) 

Krauss, William E , Ph D Ohio Vgi icultural 
Experiment Station, Wooster ■issocwle Dtrec 
tor (2, 1932, 5, 1933) 

Kraybill, Henry R , M S , Ph D 5720 IVoodlawn 
Ave , Chicago 37, 111 Professorial Lecturer, De 
partment of Biochemistry, University of Chicago, 
Director, Department of Scientific Research, 
American Meat Institute Foundation (2, 1942) 
Krayer, Otto, M D Harvard Medical School, 25 
Shattuck St , Boston, Mass Associate Pro 
lessor of Comparative Pharmacology (3, 1938) 
Kreezer, George L , Ph D Washington Univ , 
St Louis, Mo Assoc Professor of Psychology 
(1, 1948) 

Krehl, Willard A, PhD Yile University, 333 
Cedar Street, Nei\ Iliven, Conn Assistant 
Professor of Nutrition (2, 1947) 


Krichesky, Boris, Ph D Umv of California, Los 
Angeles, Calif Assoc Professor and Chairman, 
Dept of Zoology (1, 1948) 

Krop, Stephen, M S , Ph D Medical Division, 
Army Chemical Center, Edgew ood, Md Chief, 
Pharmacology Section (3, 1944) 

Krueger, Albert Paul, M D University of Cali- 
fornia, Berkeley Professor of Bacteriology, 
and Lecturer in Medicine Chairman, Depart- 
ment of Bacteriology, Director, Office of Naval 
Research Task V (4, 1930 , 6, 1937) 

Krueger, Hugo M , Ph D Department of Zo- 
ology, Oregon State College, Corvallis, Oregon 
Prof of Physiology (1, 1931, 3, 1935) 
Krumbhaar, Edward B , M D , Ph D University 
of Pennsylvania Medical School, Philadelphia 
Professor of Pathology (IR, 1914, 4, prior to 
1920) 

Kruse, Harry Dayton, M D , Sc D Milbank 
Memorial Fund, 40 Wall St , New York City 
(2, 1933) 

Kruse, Theophile K , A M , Ph D University of 
Pittsburgh Medical School, Pittsburgh, Pa 
Professor of Physiology and Pharmacology 
(I, 1919,3, 1920) 

Kubicek, William G , Ph D Department of 
Physiology, University of Minnesota, Minne- 
apolis Assistant Professor (1, 1947) 

Kubie, Lawrence S , M D Yale University 
School of Medicine, Neu York City Clinical 
Professor of Psychiatry and Mental Hygiene 
(4, 1928) 

Kuhn, Harry A , MS, Ph B 3915 Fulton St , 
N W , Washington, D C Colonel, C W S , War 
Department, Executive Officer, C W Procure- 
ment District (3, 1927) 

Kuhn, L Roland, Ph D AMDR GS, Army Med 
ical Center, Washington 12, D C Chief, Dept 
of Bacteriology, Army Medical Dept Research 
and Graduate School (6, 1939) 

Kuizenga, Marvin H , M Sc , Ph D The Upjohn 
Company, Kalamazoo, hLch Department Head, 
Pharmacology Endocrinology (2, 1947) 

Eunde, Margarete M , Ph D , M D 30 N Michi- 
gan Ave , Chicago, 111 Instructor tn Medicine, 
Northwestern University Medical School, Clinical 
Assistant in Endocrinology, Cook County Hos- 
pital (1, 1924) 

Kunitz, Moses, Ph D The Rockefeller Institute 
for Medical Rcsearcli, Princeton, N J Associ- 
ate Member (2, 1947) 

Kurotchkin, Timothy J , M D 156 Forest Ave , 
Pearl River, N Y Bacteriologist (6, 1946) 
Kurtz, Alton C , Ph D Department of Bio 
chemistry, Medical School, University of Okla- 
homa, Oklahoma City Issociata Professor 
(2, 1942) 

Kuyper, Adrian C , M S , Ph D Wayne Univer- 
sity College of Medicine, Detroit 26, Mich ^Is- 
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sistant Professor of Physiological Cliemislry 
(2, 1946) 

Kydd, David M , M D Yale University School 
of Medicine, New Haven, Conn Associate 
Professor of Medicine (5, 1934) 

Kyker, Granvil C , Ph D Department of Bio- 
logical Chemistry and Nutiition, University of 
North Carolina School of Medicine, Ch ipel IIill, 
N C Associate Professor (2, 1947) 

LaBelle, Annette, B A Grasslands Hospital, 
Valhalla, New Yoik (1, 1918) 

Lackey, Robert W , M S , Ph D Department of 
Physiology and Pharmacology, Southwestern 
Medical College, Dallas 4, TeNas Professor of 
Physiology (1, 1947) 

Lacorte, Jose G , MD Institute Oswaldo Cru/, 
Rio de Janeiro, Biazil, S A Director of the 
Virus Section of the Oswaldo Cruz Institute (6, 
1946) 

Lacy, G R , M D University of Pittsburgh, 
Pittsburgh, Pa Professor of Bacteriology and 
Immunology (4, 1927) 

Lalich, Joseph J , M D Dept of Pathology, Uni- 
versity of Wisconsin, 426 North Charter St , 
jMadison 6, Wia Assistant Professor of Path- 
ology (4, 1946) 

Lamb, Alvin R , MS, Ph D Experiment Sta- 
tion, Hawaiian Sugar Planters’ Association, 
Honolulu Research ’Associate (2, 1923, 5, 
1934) 

Lambert, Edward H , Ph D , M D M ijo Fouii 
dation, Rochester, Mum Assistant Professor 
of Physiology (1, 1945) 

Lambert, Robert A, MD Bucks Spiiiigs, 
Gieensboro, Ala (4, 1922) 

Lambertsen, Christian J , M D Univ of Penn 
sylvania, Philadelphia, Pa Asst Piofessoi of 
Pharmacology, Asso in Medicine, Maiktc 
Scholar in Medical Science (3, 1918) 

Lampen, J Oliver, Ph D Washington University 
School of Medicine, St Louis, Mo Asst Piof 
of Biological Chein (2, 1947) 

Lamport, Harold, M D Yale University School 
of Medicine, New Haven, Conn Associate Pro- 
fessor of Physiology (1, 1943) 

Lamson, Paul Dudley, M D Vanderbilt Uni- 
versity Medical School, Nashville, Tenn Pro- 
fessor of Pharmacology (1, 1921, 3, 1915) 
Lancefield, Rebecca C , Ph D 66th St rnd 
Yoik Ave, New Yoik City 21 Associate 
Member, Rockefeller Institute for Medical Re- 
search (6, 1933) 

Landis, Carney, Ph D Psychiatric Institute and 
Hospital, Columbia Unversity, 722 W 168th St , 
New York City Principal Research Psychol- 
ogist and Professor of Psychology (1, 1939) 
Landis, Eugene Markley, Ph D , M D Depart- 
ment of Physiology, Harvard Medical School, 


25 Shattuck St , Boston, Mass George Iligginson 
Professor of Physiology (1, 1928) 

Landowne, Milton, M D 2650 Wisconsin Ave 
N W, Washington, D C (1, 1917) 

Lands, Alonzo M , M A , Ph D Sterhng- 
Winthrop Research Institute, Rensselaer, N Y 
//cod. Pharmacology Section (1, 1942, 3, 1947) 
Lange, Carl, M D 371 Morris St , Albany, N Y 
Associate Bacteriologist, Divisions of Labora- 
tories and Public Health, New York Slate De- 
partment of Health (G, 1938) 

Langley, Wilson D , Ph D University of Buffalo 
Mtdical School, Buffalo, N "1 Professor of 
Biochemistry (2, 1937) 

Langworlhj, Ortlicllo R , M A , M D Johns 
Hopkins Hospital, Baltimore, Md Associate 
Professor of Psychintry, Johns Hop} ms Uni- 
Lcrsity (1, 1928) 

Lardy, Henry A , M S , Ph D Dept of Biochem- 
istry, University of Wisconsin, Madison 6, Wis 
Associate Professor (2, 1916) 

Larrabee, Martin G , Ph D Johnson Foundation 
for Medical Phy’sics, Unuersityof Pennsylvama, 
Philndelphi i issociate Professor of Biophysics 
(1. 1910) 

Larson, Carl L M D Div of Infectious Diseases, 
Nation d Institutes of Ilcdth, Bethesda, Md 
Surgeon, USPHS (6, 1948) 

Larson, Edward, Ph D University of Miami, 
Miami, rii Professoi of Physiology and Phar- 
macology (1, 1929,3, 1937) 

Larson, Hardy W , AM, Ph D Metropolitan 
Life Insurance Co , Biochemical Laboratory, 1 
Madison Vve , New' York City Research 
Chemist (2, 1937) 

Larson, Paul S , Ph D iMedical College of Vir- 
giiin, Richmond Issociatc Piofcssor of Re- 
scuieh Pharmacology (1, 1039, 3, 1947) 
Lashley, K S , M S , Ph D , D Sc Yerkes Labora- 
tories, Orange Park, Fla Research Professor of 
Neuropsychology, Harvard University, Director, 
Yerkes Laboratories of Primate Biology, Inc 
Member of the National Academy of Sciences 
(1, 1923) 

Laskowski, M , Ph D iMarquette University 
Medical School, Milwaukee 3, Wis Associate 
Professor of Biochemisti y (2, 1944) 

Last, Jules H , Ph D , M D Univ qf Illinois 
College of Medicine, Chicago, 111 Asst Pro- 
fessot of Phai macology (3, 1948) 

Lauffer, Max A , Jr , iM S , Ph D 307 Thaw Hall, 
Univcisity of Pittsburgh, Pittsburgh, Pa Re- 
scaich Piofessor (2, 1946) 

Laug, E P , M A , Ph D Division of Pliarma- 
cology, Food and Drug Administration, 12th 
and C Sts S W , Washington 25, D C Senior 
Phai macologist (2, 1938 , 3, 1917) 

Lauson, Henry D , Ph D , M D The Rockefeller 



ALPH VBETIC VL LIST OF ALL MEMBERS OF THE SIX SOCIETIES 


587 


Institute, CGtli St A, York Avo Nou York 21, 
Y Issociate (1 194G) 

Lavine, T F , Ph D Lankenau Hospital Re 
search Institute, Philadelphia, Pa Research 
Chemist (2, 1938) 

Lawrence, IV Sherwood, M D 906 Hazel St , 
Gndley, Calif (3, 19-14) 

Lawson, Hampden, M D , Ph D University of 
Louisville, Louisville, Kj Professor of Physi 
ology (1, 1933) 

Lawton, Alfred H , M D , Ph D Veterans Ad- 
ministration, Bureau of Medicine and Suigeiy, 
Washington, D C (3,1918) 

Leake, Chauncej D , M S , Ph D The Univer- 
sitj of Texas Medical Branch, Galveston Vjce- 
President of the University of Texas in Charge 
of the Medical Program (1, 1923 , 3, 1924) 
Leathern, James H , Ph D Rutgers University, 
New Brunswick, N J Assistant Professor of 
Zoology (1, 1945) 

Leathes, John Beresford, M A , M B , F R C S , 
FRS Westfield Ware Lane, Ljme Regis, 
Dorset, England (2, 1909) 

Lederer, Ludwig George, Ph D , M D Pennsyl- 
vania Central Airlines, National Airport, Wash 
ington, D C Medical Director (1, 1940) 

Lee, Milton O , M A , Ph D 2101 Constitution 
Ave , Washington 25, D C Executive Secre 
tary and Managing Editor, American Physiologi 
cal Society, Federation Secretary (1, 1927, 5, 
1933) 

Leese, Chester E , MS, Ph D George Wash- 
ington University School of Medicine, Wash 
ington, D C Associate Professor of Physiology 
(1, 193a) 

Lehman, Arnold J , Ph D , M D Food and Drug 
Administration, Washington 25, D C Chief, 
Division of Pharmacology (3, 1937) 

Lehman, Robert A , M S , Ph D New York Uni 
versity College of Medicine, 477 First Ave ,New 
York City Instructor in Therapeutics (3, 

1942) 

Lehmann, Gerhard, M D , Dr Ing Scientific 
Department, Hoffnmnn-La Roche, Nutlej 10, 

N J Pharmacologist (3, 1939) 

Lehninger, Albert L , M S, Ph D University of 
Chicago Aledical School, Chicago, III Assistant 
Professor of Biochemistry in the Depts of Bio 
chemistry and Surgery (2, 1946) 

Lehr, David, MD Neii Aork Medicil College, 
Holier and Fifth Avenue Hospitals, Fifth Ave 
at 105tli Street, N^eii Aork 29, E A^ Assistant 
Professor of Pharmacology (3, 1947) 
Leichsenring, Jane M , Ph D Univ of Minne- 
sota, University Faim, St Paul, Alinn Professor 
of Xutnlion (5, 1948) 

Leimdorfer, Alfred, M D Department of Psi clii 
ilrj , Unuersitj of Illinois College of Aledieine, 
Chicago 12 issociate Profcssoi (1, 1947) 


Lem, Allen, BA, M A , Ph D Department of 
Physiolog 3 ', E’^orthiiestern University Aledical 
School, Chicago 11, 111 Physiologist (1, 1946) 

Lenhart, Carl H , Ivl D Lakeside Hospital, 2065 
Adelbert Rd , Cleveland, 0 Oliver H Payne 
Professor of Surgery, Western Reserve Univer- 
sity (1, 1921) 

Lennette, Edwin H , Ph D , El D California 
State Dept of Public Health, Berkelej , Calif 
Director, Viral and Rickettsial Disease Labora- 
tory (4, 1941,6, 1947) 

Leonard, Clifford Shattuck, MS, Ph D 87 
Oxford Rd , Longmeadon , Springfield, Mass 
A'’ale University Medical School, New Haven, 
Conn Technical Associate, Chemical-Biological 
Coordination Center, National Research Council 
(3. 1927) 

Leonards, Jack Ralph, Ph D Western Reserve 
Univ , Cleveland, Ohio Asst Professor of Chin 
cal Chemistry (2, 1948) 

Lepkovsky, Samuel, MS, Ph D University of 
California, Poultiy Division, Berkeley Pro 
fessor (2. 1933, 5, 1933) 

L’Esperance, Elise L , M D 2 East 61st St , E’'ew 
York, N Y Director, Strong Cancer Precaution 
Clinic, Memorial Hospital, and New York In- 
firmary (6, 1920) 

Leverton, Ruth M , Ph D Department of Homo 
Economics, University of Nebraska, Lincoln 
Associate Professor Human Nutrition Research 
(5. 1942) 

Levin, Louis, Ph D College of Physicians and 
Surgeons, Columbia Univ , 630 W IGSth St , 
New York 32, N A* Assistant Professoi of 
Anatomy (2, 1939) 

Levine, Harold, Ph D 1037 IMcKinlej Ave , 
Milwaukee, Wis Biochemist, Research Labs , 
Pabst Biewing Co (2, 1933 , 5, 1933) 

Levine, Milton, M S , Ph D Inst of Experi 
mental Medicine, Collegeof Medical Evangelists, 
312 N Boyle Ave , Los Angeles, Calif Assoc 
Director, Inst of Experimental Medicine (6, 
1942) 

Levine, Philip, M A , M D , F A C P Ortho Re 
search Foundation, Raritan, N J Director, Bio 
logic Division (6, 1925) 

Levine, Rachmiel, M D , CM Michael Reese 
Hospital, Chicago, R1 Acting Director, Depart 
menl of Metabolic Research Professorial Lee 
hirer in Physiology, Unnersihj of Chicago (1, 
1942) 

Levine Samuel Z , M D , New York Hospital, 
525 E 6Sth St , New York Citj Professor of 
Pediatrics, Cornell University Medical College, 
Pediatncian-in Chief, New Yorl Hospital 
(5. 1933) 

Levine, Victor Emanuel, AM, Ph D , M D 
Creighton Universitj School of Eledioaie, 
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Omaha, Ncbr Professor of Biological Chcnnsln/ 
and Nutrition (2, 1936) 

Levinson, Samuel A , Ph D , iM D Uiuvcisity of 
Illinois College of Medicine, 808 S Wood Si , 
Chicago Professor of Pathology , Director Labora- 
tories, Research & Educational Hospital (1, 
1938) 

Levison, Louis A , M D 421 Michigan St , 
Toledo, 0 Physician to Toledo Hospital, 
Physician to Si Vincent Hospital (6, 1916) 
Levy, Milton, Ph D 477 First Ave , New York 
City Associate Professor of Chemistry, New 
York University College of Medicine (2, 1933) 
Levy, Robert L , M D 730 Park Ave , New York 
City Professor of Clinical Medicine, College 
of Physicians and Surgeons, Columbia Univer- 
sity (3, 1915) 

Lewey, F H , M D 3100 Spruce St , Philadclphi i 

4, Pa Professor of Neuroanalomy, Unncrsity 
of Pennsylvania Graduate School of Medicine, 
Associate in Neuropathology and Neuiosuigery, 
Medical School (1, 1937) 

Lewis, Gladys Kinsman, M A , Ph D tOl S 
Lafayette St , Denver 9, Colo (5, 1911) 

Lewis, Howard Bishop, Ph D Medical School, 
University of Michigan, Ann Arbor Professor 
of Biological Chemist) y (1, 1925, 2, 1915, 5, 
1933) 

Lewis, James C , M S , Ph D Western Regional 
Research Laboratory, U S Dept of AgiiculUirc, 
Albany, Calif Biochoiiist (2, 1916) 

Lewis, Julian Herman, M D 4750 Ciiamplain 
Ave , Chicago, 111 Associate Professor of 
Pathology, University of Chicago, Meniber of (he 
Otho S A Sprague Memorial Institute (1, 
1924) 

Lewis, Lena A , A B , M A , Ph D Cle\ child 
Clinic, Euclid Ave A E 93rd St , Clcvcl uid 6, 
Ohio Research Staff (1, 1946) 

Lewis, Robert C , Ph D 4200 E 9th Ave , Den- 
ver, Colo Professor of Biochemistry, School of 
Medicine, University of Colorado (2, 1931 , 

5, 1933) 

Li, Choh Hao, Ph D 4596 Life Science Bldg , 
University of California, Berkeley Issocmtc 
Professor of Experimental Biology (2, 1944) 

Li, Richard C , M D National Peking University 
College of Medicine, Peiping, China (3, 1911) 
Libby, Raymond L , M S , Ph D Vctei ins Ad- 
ministration, Wilshiie A Sawtelle Blvds , Los 
Angeles 25, Calif Assoc Piofessoi of Radio 
Biology, UCLA Medical Sch , Chief of Isotope 
Section, Veterans Hospital, Los Angeles (6, 
1938) 

Liberson, W T , M D Institute of Living, Hai t- 
ford. Conn Neiuophysiologist (1, 1948) 
Libct, Benjamin, Ph D Kabat-Kaisei Institute 
for Ncuromusculai Rehabilitation, Pcrmineiite 
Hospital, Vallejo, Calif Staff Physiologist 
(1, 1912) 


Licklider, J C R , Ph D Harvard Uiiiv , 
Psycho-Acoubtic laib , Cambridge, Mass Lee 
tuier in Psijchology (I, 1918) 

Liddell, Howard S , AM, Ph D Cornell Uni- 
versity, Ithaca, N Y Professor of Psychology 
(1, 1925) 

Lieb, Charles C , M D 630 W 168th St , New 
York City Hosack Professor of Pharmacology, 
College of Physicians and Surgeons Columbia 
University (IR, 1936, 3, 1915) 

Liebcrman, Arnold L , M D , Ph D 328 No 
Country Club Road, Tucson, Ariz (1, 1934) 
Licbernian, Seymour, Ph D Sloan-Kettenng In- 
stitute, Nc\s York City Associate (2, 1948) 
Lifson, Nathan, M D , Ph D 017 Kenwood Park- 
way , Miiine ipolis, Minn dissociate Professor of 
Physiology, Uniieraity of Minnesota Medical 
School (1, 1944) 

Lightbody, Howard D , MS , Ph D QiM Food 
iiid ConUincr Institute for the Vrnied Forets, 
1819 West Pershing Road, Chicago 9, 111 Di- 
rector, hood Labs (2, 1930) 

Ligon, Edgar William, Jr , Ph D Production and 
M 11 kcting Adimnistratioii, Insecticide Division, 
\griculturo Bldg Wishington, D C (3, 1948) 
Liliciithal, Joseph L , Jr , M D Johns Hopkins 
Hospital, B lUiiuore 5, Md Associate Professm 
of Medicine (1, 1915) 

Lillie, Ralph Stayner, Ph D , Sc D Physiolog- 
ic il I iboritoriLs, University of Chicago, Chi 
cago. III Professor Emeritus of Physiology 
(iR. 1905, 2, 1913) 

Lillie, R D , M D Chief Pathology Laboratory, 
National Institute of Health, Bethesda, Md 
Medical Director, U S P II S (4, 1941) 
Lini, Robert Kho-Seng, Ph D , D Sc F R S E 
\c uleinia Siiiica, 320 Yo Yang Road, Shanghai, 
Chilli Director, Institute of Medicine (1,1923) 
Lindslcy, Donald B , hi A , Ph D Dept of Psy- 
chology, Northwestern Univ , Evanston, III 
Professo) of Psijchology (1, 1937) 

Luicgar, Charles R , Ph D E R Squibb and 
Sons, Biological Laboratory, New Brunswick, N J 
Chief, Biological Development and Control Lab 
oratory (3, 1938) 

Lineweaver, Hans, Ph D Western Regional 
Research Laboratory, U S Department of 
Agiicultuie, Albuiy, Cilif Head, Poultry 
Pioducts Div (2, 1941) 

Link, Karl Paul, Ph D Biochemistry Building, 
University of Wisconsin, Madison Professor 
of Biochemistry (2, 1931) 

Lintz, William, M D 36 Plaza St , Brooklyn, 
N Y Late Professor of Immunology and 
Bacteriology and Clinical Professor of Medicine, 
Long Island College of Medicine (6, 1920) 
Lipman, Mrs Miriam O , A M Presbyterian 
Hospital, 620 W 168th St , New York City 
Research Assistant, Edward Daniels Faulkner 
Arthritis Clinic (6, 1931) 
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Lipmann, Fntz, M D , Ph D Biochemical Re 
search Laboratory, Massachusetts General Hos- 
pital, Boston Head, Issoc Biochemist, Hai- 
vard Med Sell (2, 1941) 

Lippincott, Stuart IV , IM D Universitj of Wash 
ington School of IMedicine, Seattle, Wash 
Chairman, Dcparlmenl of Pathology (4, 1947) 
Lipton, Morns A , Ph D , M D 5645 S Maryland 
Ave , Chicago 37, 111 Research Associate in Med- 
icine, University of Chicago (2, 1940) 

Lisco, Hermann, M D Argonne Xational Labora 
torj , Chicago 8, 111 On leave fiom Har\aid 
(4, 1947) 

Litchfield, John T , Jr , M D American Cy 
ananud Co , 1937 W Mam St , Stamford, Conn 
Director of Pharmacology (3, 1940) 

Little, James Maxwell, M S , Ph D Bowman 
Gray School of Medicine of Wake Forest College, 
Winston Salem, N C Associate Professor of 
Physiology and Pharmacology (1, 1942 3, 

1947) 

Livingston, Alfred E , Ph D Temple University 
School of Medicine, Philadelphia, Pa Professor 
of Pharmacology (1, 1917 , 3, 1920) 

Lloyd, David P C , D Ph Rockefeller Inst for 
Medical Research, 6Gth St and York Ave , 
NewYork21,N Y Associate Member (1,1939) 
Locke, Arthur P , Ph D Zonite Products Corpora 
tion, New Brunswick, N J Chief Research Chem- 
ist (6, 1926) 

Lodholz, Edward, MD Medical Laboratories, 
University of Pennsylvania, Philadelphia 
Emeritus Professor of Physiology, Graduate 
School of Medicine (1, 1913) 

Loeb, Leo, M D Washington University Medical 
School, St Louis, Mo Professor Emeritus of 
Pathology, Member, National Academy of Set 
cnees (IE, 1907, 4, 1913) 

Loew Earl B , M S , Ph D Boston University 
School of Medicine, Boston IS, Mass (1, 1940, 
3, 1946) 

Loewe, W S , M D Department of Phai ma 
cology. University of Utah School of Medicine, 
Salt Lake City 1 (3, 1936) 

Logan, Milan A , Ph D University of Cincinnati 
School of Medicine Cincinnati,© Professor of 
Biological Chemistry (2, 1936) 

Long, C N H , M Sc , D Sc , M D Aale Uni- 
versity, Nev, Haven, Conn Dean Seh of Med 
and Sterling Prof of Physiological Chemistry 
(I, 1935. 2, 1927) 

Long, Esmond R , M D 7th and Lombard Sts , 
Philadelphia, Pa Director, Henry Phipps 
Institute, Professor of Pathology, Uniierstly of 
Pennsylvania (4, 1930) 

Long, Perrin Hamilton, M D The Johns Hopkins 
University, 615 N Wolfe St , Baltimore, Md 
Professor of Preventive Medicine, Colonel, M 0 
(3, 1940) 


Longcope, Warfield T , M D Conihill Farm, Lee, 
Mass (3R, 1921, 4, 1913, GR, 1923) 
Longenecker, Herbert Eugene, MS, Ph D 
University of Pittsburgh, Pittsburgh, Pa Dean, 
the Graduate School and Professor of Biochem- 
istry (2, 1940,5,1945) 

Lougwell, Bernard B , M S , Ph D 4200 East 9th 
Ave , Denver 7, Colo dissociate Professor of Bio- 
chemistry, Umv of Colorado, School of Medicine 
(2, 1946) 

Loomis, Ted A Ph D , M D Umv of Wash- 
ington School of Aledicine, Seattle, Wash Asst 
Professor of Pharmacology (3, 1948) 

Looney, Joseph M , M D 75 Park St , West 
Ro\bury, Mass Director of Laboratories, V A 
Hospital, IFest Roxbury, Mass (2, 1922) 
Loosli, Clayton Garr, M D , University of Chicago, 
Chicago, III Associate Professor of Medicine 
(4, 1940) 

Loosh, J K , M S , Ph D Animal Nutrition Labo- 
ratory, Cornell University, Ithaca N Y Assoc 
Prof of Animal Nutr and Assoc Animal Nutri- 
tionist in Exp Sta (5, 1944) 

Lorber, Victor, M D , Ph D Dept of Biochomis 
try. Western Reserve Umv School of Medicine, 
Cleveland, Ohio Associate Prof essor (1,1944) 
Lorente de No, Rafael, M D The Rockefeller 
Institute for Medical Research, 66th St and 
York Ave , New York City Member (1, 1937) 
Lorenz, Egon, Pfa D National Cancer Institute, 
Bethesda, Md Biophysicist (4, 1942) 
Lonng, H S , M A , Ph D Stanford University , 
Calif Professor of Biochemistry (2, 1938) 
Lotspeich, William D , M D Syracuse Univ 
Col of Med , Syracuse, N Y Instr in Physi- 
ology (1, 1948) 

Loveless, Mary H , M D New York Hospital, 
525 E 6Sth St , New York City Research 
Associate, Cornell Medical School, Physician to 
Out-Patients, New York Hospital (6, 1941) 
Lowell, Francis C , M D 65 East Newton St , 
Boston, Mass Issoc Professor of Medicine, 
Boston Umv School of Medicine (6, 1942) 
Lowenbach, Hans, M D Duke University Medical 
School, Durham, N C Associate Professor of 
Neuropsychiatry and Physiology (1, 1946) 
Lowry, Oliver H , M D , Ph D Washington Uni- 
versity School of Medicine, 4580 Scott Ave , 
St Louis 10, Mo Professor of Pharmacology 
and Head of Department (2, 1942) 

Lubinski, Herbert, M D Jewish Genera! Hos- 
pital, 3755 St Catherine Rd , Montreal, Canada 
Bacteriologist and Serologisl (6, 1941) 

Lucas, Colin C , M A Sc , Ph D Banting and 
Best Dept of Medical Research, University of 
Toronto, Toronto, Canada Associate Professor 
(2. 1948) 

Lucas, George H W , M A , Ph D University of 
Toronto, Toionto, Ontario, Canada Professor 
of Pharmacology (2, 1925,3, 1938) 
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Luck, James Murray, Ph D Stanford Univer- 
sity, Stanford Univcisity, Calif Professor of 
Biochemistry (2, 1925) 

Luck4, Balduin, M D 141 Montgomery Ave , 
Bala-Cynwyd, Pa Professor of Pathology, 
University of Pennsylvania Medical School 
(4, 1924) 

Luckhardt, Arno Benedict, MS, Ph D , M D , 
Sc D , LL D University of Chicago, Chicago, 
111 The Dr IFm Beaumont Dislmguishcd 
Seivice Piofessoi of Physiology (1, 1911) 
Ludewig, Stephan, Ph D University of Virginia 
School of Medicine, Uiuvcisiti Slition, Cluu 
lottesville Associate Professor of Biochemistry 
(2, 1941) 

Luduena, Froilan P , Ph D , M D Sterling 
Winthrop Research Institute, Rensselaer, N \ 
(3, 1941) 

Lukens Francis D W , M D University of 
Pennsylvania, S09 Maloney Clinic, 3Gth and 
Spruce Sts , Philadelphia Assistant Professor 
of Medicine and Director, George S Cox Medical 
Research Institute (1, 1938) 

Lund, E J , Ph D Department of Zoology and 
Physiology, University of Tc\as, Austin Pro- 
fessor of General Physiology (1, 1930) 
Lundgten, Harold P , Ph D Western Regional 
Research Laboratory, USD \ , Albany G, Calif 
Senioi Chemist (2, 1942) 

Lundy, John Silas, M D The Mayo Foundation, 
Rochester, Minn Chief of Section on l«cs 
thesia (3, 1935) 

Lurie, Max B , M D Henry Phipps Institute, 
7th and Lombard Sts , Philadelphia, Pi Asso 
ciate Professor of Expci imcnlal Pathology 
(4, 1934,6, 1930) 

Lutz, Brenton R , Ph D Boston Univcisity, GS8 
Boylston St , Boston, Mass Professor of 
Biology (1, 1925) 

Luyet, Basile J , Sc D (Biol ), Sc D (Physics) 
St Louis University School of Medicine, St 
Louis, Mo Professor of Biology (1, 1930) 
Lyall, Harold W , A M , Ph D Division of Labo- 
ratories and Research, New York State Depart- 
ment of Health, Albany Assistant Director in 
charge of Antitoxin, Serum, and Vaccine Labo- 
ratories (6, 1937) 

Lyman, Carl M , A M , Ph D A and M College 
of Texas, College Station Professoi of Bio- 
chemistry and Nutrition (2, 1940) 

Lyman, John F , Ph D Townshend Hall, Ohio 
State University, Columbus Professor of Agri- 
cultural Chemistry (2, 1920 , 3, 1933) 

Maaske, Clarence A , Ph D University of Colo- 
rado School of Medicine, 4200 E 9th Avo , Den- 
ver, Colo Associate Professor of Physiology and 
Phai macology (1, 1945) 

Macallum, A Bruce, M D , Ph D Medical 
School, University of Western Ontario, London 


Ont,Canadi lies Professor of Biochemistry 
(2, 1911) 

MacArthur, Edith H, AM, PhD RFD 
Foit Ann, New York (5, 1933) 

MacCardlc, Ross C , Ph D National Cancer 
Institute, Bethesda, Md Senior Cylologist 
1, 1918) 

MacCorquodale, D W , M S , Ph D Abbott 
Laboratories, North Chicago, 111 Head, Bio- 
chemical Research (2, 1934) 

MucFad>en, Douglas A , M D Presbyterian Hos- 
pital, 1753 W Congress St , Chicago, 111 Chair- 
man, Rush Dept of Biochemistry (2, 1942) 
Macht, David Israel, M D , Pliar D (hon ), 
Litt D Sin 11 Hoipital, Baltimore, Md Re- 
search Pharmacologist, Sinai Hospital Labora 
torus, and Consultant Phai macologist, Sinai 
Hospital (IR, 1910,3,1915) 

Macht, Martin B , Ph D Climatic Res Lab , 
Uiwicnee, Miss Res Physiologist (1, 1948) 
MacKa>, Eaton M , M D The Scripps Metabolic 
Clinic, La Jolh, Calif (1, 1930) 

Mackenzie, Cosmo G , Sc D Dept of Biochemis- 
try , Cornell Unix Med College, 1300 York Me , 
New \ork 21, \ \ isstslanl Pioftssor (I, 
19 IG, 2, 19 !G, ), 1912) 

MacLeod, Cohn M , M D New York University 
College of Medicine, 477 First \.ve , New York 
City Professor of Bacteriology (6, 1937) 
MacLeod, 1 lorcncc L , M A , Ph D University 
of lonnessec, Knoxville Professor of Nuin 
lion (2,1927,5, 1933) 

MacLeod, Grace, M , Ph D lOG Morningside 
Drive New York City Professor Emeritus of 
Nutrition Teachers College, Columbia Uni- 
versity (2, 192-1,5,1933) 

MacLeod. John, M S , Ph D Cornell University 
Medic il College, 1300 York \ve New York City 
Assislanl Professor of Anatomy (1, 1943) 
MacNabb, Andrew L.VS.BVSc.FAPHA 
Guelph, Ontaiio, Canada Principal, Ontario 
Vdet mat y College (6, 1941) 

MacNider, William deB , M D , Sc D , LL D 
University of North Carolina, Chapel Hill 
Kenan Research Professor of Pharmacology, 
Member, National Academy of Sciences (1, 
1912, 2, 1912, 3, 1909, 4, prior to 1920) 
MacPlierson, Catherine F C , hi Sc , Ph D 
236 Block Vve N, Montieal, Quebec, Canada 
(2, 1917) 

MacPhillamy, Betty Bowser, M S , Ph D 35 
Bcekman Rd , Summit, N J Bactciiologist 
(6, 1944) 

Madden, Sidney C , M D Brookhaveii, Long 
Island, N Y (4, 1939) 

Maddock, Stephen, M D Boston City Hospital, 
Boston, Mass Directoi of Surgical Research 
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Laboratory, Issnlarii Profct,i>or of Sargcnj, Tafts 
Medical School (4, 1931 ) 

Madsen, Louis L , Ph D Dept of Animal Hus- 
bandry, Utah State Agricultural College, Logan 
Nuinliomst (5, 1940) 

Magath, Thomas B , MS, Ph D , M D Mayo 
Clinic, Rochester, Mmn Associate Professor 
of Clinical Bacteriology and Parasitology, Uni- 
lersity of Minnesota, Mayo Foundation, Con- 
sultant Physician in Clinical Laboratories, 
Mayo Clinic (1, 192S) 

Magill, Thomas P , M D Long Island College of 
Med, BrooU 3 n, N Y Prof of Bacteriology 
(6, 1937) 

Magoun, Horace W , Ph D Northwestern Uni- 
versity Medical School, 303 E Chicago Ave , 
Chicago, 111 Professor of Microscopic Anatomy 
(1. 1937) 

Mahon, Eleanor Conway, Ph D Iron River, 
Mich (4, 1940) 

Mam, Holland J , Ph D Eaton Laboratories, 
Inc , Eaton Ave , Norw ich, N Y (1,1936) 
iMaison, George L , MS, M D Boston Uiii 
versitj Medical School, SO E Concord St , 
Boston 18, Mass Professor and Head, Pharma 
cology Dept (1, 1939, 3, 194S) 

Major, Randolph T , M Sc , Ph D Merck A Co , 
Inc , Rahnay, N J Vice President (2, 1942) 
Malkiel, Saul Northwestern Umv Med Sch , 
Evanston, III Assf Professor of Medicine, 
Director, Allergy Res Lab (6, 1948) 

Mallory, G Kenneth, MD Mallory Institute 
of Pathology, Boston City Hospital, Boston, 
Mass Professor (4, 1940) 

Mallory, Tracy B , M D Massachusetts General 
Hospital, Boston Director of Pathology and 
Bacteriology, Assistant Professor of Pathology, 
Harvard Medical School (4, 1937) 

Maloney, Arnold H , Ph D , M D , LL D How- 
ard University School of Medicine, Washington, 
D C Professor and Head of Department of 
Pharmacology (3, 1932) 

Maltaner, Frank, Ph D 388 New Scotland Ave , 
Albany, N Y Associate Biochemist, Division 
of Laboratories and Research, New Yorh Stale 
Department of Health (G, 1920) 

Maluf, N S Kustum, M S , Ph D 101 W Chest 
nut St , Louisville 2, Ky (1, 1942) 

Man, Evelyn B , Ph D 333 Cedar St , New Haven, 
Conn Assistant Professor in the Biochemistry 
Laboratory, Dept of Psychiatry, Yale University 
School of Medicine (2, 1936) 

Manery, Jeanne Forest, M A , Ph D Medical 
School, University of Toronto, Toronto, Ont , 
Canada Demonstrator in Biochemistry (1, 
1937) 

Mangun, George H Ph D Henry Fold Hos 
pital, Detroit, Mich Sr Issoc in Clin Chem 
(2, 1947) 


Mann, Frank C , M A , M D , Sc D , LL D 
Mayo Clinic, Box 256, Rochester, ALnn Direc- 
tor, Division of Experimental Medicine, Profes- 
sor of Experimental Medicine, Mayo Foundation 
(1, 1916 , 3, 1923 , 4, 1924) 

Manning, G W , M D 20 Woodington Ave , 
Toronto, Ontario, Canada Medical Officer in 
Charge, No 2 R C A F Research Unit (1, 
1944) 

Manville, Ira Albert, M A , M D , Ph D Sll N 
W lOtli Ave , Portland 9, Ore (1, 1933) 
Manwanng, Wilfred H , M D Stanford Uni- 
versity, Palo Alto, Calif Professor Emeritus of 
Bacteriology and Experimental Pathology (4, 
prior to 1920 , G, 1917) 

Marcus, Stanley, Ph D Uiiiv of Michigan Hos 
pital, Rackham ArthiitisRes Unit, Ann 4rboi, 
Mich Research Associate (G, 1948) 

Marine, Dai id, AM , M D 18 Baltimore Ave , 
Rehoboth, Del (IR, 1910, 4, 1913) 

Markee, Joseph E , Ph D Duke University 
School of Medicine, Durham, N C Professor of 
Anatomy (1, 1945) 

Markowitz, J , M D , Ph D University of 
Toronto Scliool of Medicine, Toionto, Ont , 
Canada Research Associate in Physiology 
(1. 1929) 

Marmont, George H , Ph D Institute of Radio- 
biology and Biophysics, University of Chicago, 
Chicago 37, 111, Assistant Professor of Physiol- 
ogy (1, 1941) 

Marmorston, Jessie 416 N Bedford Drue, 
Beveiiv Hills, Calif Asst Professor of Medi- 
cine, I nil Southern California Staff, County 
Hospital and Cedars of Lebanon Hospital (6, 
1932) 

Marrazzi, Amedeo S , M D Medical Division, 
Army Chemical Center, Edgeuood, Md Chief, 
Toxicology Section (3, 1938) 

Marsh, David F , A B , M S , Ph D Dept of 
Pliarmacology, West Virginia University, Mor 
gantoun.W Va Head and Associate Professor of 
Pharmacology (3, 1946) 

Marsh, Gordon Ph D State University of Iowa, 
lonaCitx Issociatc Professor of Zoology (1, 
1944) 

Marsh, M Elizabeth, MS, Ph D Killian Re- 
search Laboratories, 49 W 45th St , New York 
City Assistant Director (1 1929, 5, 1933) 
Marshak, Alfred Gordon, A1 4. , Ph D New 
York Unn ersity , College of Medicine, New York 
City Research -Issoctate (1, 1940) 

Marshall. Eli Kennerly, Jr , Ph D , M D , LL D 
Johns Hopkins Medical School, Baltimore, Md 
Professor of Pharmacology and Experimental 
Therapeutics Member, National Academy of 
Sciences (1, 1915, 2, 1913. 3, 1915) 

Marshall, Louise Hanson, Ph D Laboi-atory of 
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Physical Biology, Natl Insts of Health, Bcth- 
escLi, iMd Physiologist (1, 1946) 

Marshall, Wade H, PhD Nvtional Institutes 
of Health, Bethesda, Md Research Fellow, 
Laboiatoiy of Physical Biology (1, 1937) 
Martin, Arthur W , Jr , Ph D Physiology Hall, 
University of Washington, Seattle Associate 
Piofessor of Physiology (1, 1914) 

Martin, Donald S , M D Duke Univeisity 
School of Medicine, Durham, N C Professor 
of Ptevenlivc Medicine and Public Health, Duke 
Hospital, Associate Professot of BacUi lology and 
Associate in Medicine (6, 1913) 

Martin, Foster N , Jr Ph D , M D Department 
of Phaimacologj , Tulane Umversily Medical 
School, PO Station 20, New Oilciiis, Ha 
Assistant Professor of Pharmacology (3, 1917) 
Martin, Stephens J , ISI A , Ph D St Francis 
Hospital, Hartford, Conn (1, 1933) 

Mason, Edward C , M D , Ph D University of 
Oklahoma School of Medicine, Oklahoma Cit> 
Professor of Physiology (1, 1935) 

Mason, Eleanor Dewey, A B , A M , Ph D Dept 
of Physiology and Nutrition, Women's Christian 
College, Cathedral P 0 , Madras, India Pro- 
fessor of Physiology and Nutrition (1, 1916) 
Mason, Herman C 3322 W Polk St , Chicago, 
111 Consulting Baclct lologist and Inimtaiolo- 
gisi (6, 1948) 

Mason, Harold L , M A , Ph D Majo Clinic, 
Rochcstei, Minn Professor of Physiological 
Chemistry, The Mayo Foundation (2, 1941) 
Mason, Karl Ernest, Ph D The University of 
Rochester, School of Medicine and Dentistry, 
Rochester, N Y Professor of Anatomy 
(5, 1941) 

Mason, Morton F , Ph D Parkland Hospital, Oak 
Lawn Ave , Dallas, Texas Professor of Patho- 
logical Chemistry and Experimental Medicine, 
Southwestern Medical College (2, 1938) 
Massengale, Oliver N , Ph D Mead Johnson A 
Co , Research Laboratory, Evansville, Ind Re- 
search Biochemist (2, 1937) 

Masson, Georges M C , Ph D Cleveland Clinic 
Foundation, Research Division, Cleveland, Ohio 
(1, 1944) 

Mathews, Albert P , Ph D , D Sc (hon ) Marine 
Biological Laboiatory, Woods Hole, Mass 
Ementus Cainegie Professor of Biochemistry, 
Univ of Cincinnati (IR, 1898 , 2, 1906) 
Matson, Gustave A , Ph D Latter Day Saints 
Hospital Blood Bank, Salt Lake City 3, Utah 
Seroligist and Bacteriologist, Director of Blood 
Bank (6, 1946) 

Matthews, Samuel A , Ph D Williams College, 
Williamstown, Mass Piofessor of Biology 
(1, 1948) 

Mattill, Henry A , A M , Ph D State University 
of Iowa, Iowa City Professoi and Head of 


Dcparlmcnt of Biochemistry (1, 1913 , 2, 1009, 
5, 1933) 

Mattis, Paul A , B S , D Sc Atomic Unergj 
Medic il Research Project, Wcstein Reserve 
Umveisity, Cleveland, Ohio Section Chief, 
Pharmacology (3, 1916) 

Maurer, Frank W , Ph D 301 Lake Ave , Newton 
Highlands 61, Mass (1, 1911) 

Mautz, Frederick R , M D Western Reserve 
School of Medicine, Cleveland 6, 0 Assistant 
Professor of Surgery (1, 1915) 

Maver, Mar> E , Ph D National Cancer Insti 
lute, Bethesda 11, l\Id Senior Biochemist 
(A 1917) 

Maior, James Watt, PhD S Graeewood Park, 
Cinihridge, Miss (1, 1930) 

Muxficld, Marj E , V M , Ph D University of 
reniitssee Medical College, Dept of Pharma 
eology, Meiuphib, Tcnn (1, 1947) 

Ma>er, Manfred M, PhD 1719 Lut iw Place, 
Baltimore, Md Issoe Professor of Bacttriology, 
Johns Hopkins Hospital, School of Hygiene (6, 
1916) 

Mayerson, Hymen S , Ph D Tulane University 
School of Medicine, Station 20, New Orleans, La 
Professor of Physiology and Head of Dept of 
Physiology (1, 1928) 

Maynard, L A , Ph D , Sc D Cornell University , 
Ithaca, N Y Professor of Nutrition and Bio- 
chemistry, Director, School of Nutrition, Member 
Xational icademy of Sciences (2, 1930,5, 1933) 
Mazur, Abraham, Ph D College of the City of 
New Yoik, 140th St and Convent Ave, New 
Aoik City, Asst Professor (2, 1944) 

McCann, William S , M D , D Se (Hon ) Uni- 
versity of Rochester, School of Medicine, Roches- 
ter, N Y The Charles A Dciccy Professor of 
Medicine (2,1923,5,1933) 

McCarrell, June D Department of Biology, 
Hood College, Frederick, Md (1, 1942) 
McCarty, Maclyn, M D 66th Street and York 
Avenue, New Y^ork 21, N A Associate, Rocke 
feller Institute for Medical Research (6, 1947) 
McCawley, Elton Leeman, Ph D Yale Medical 
School, New daven, Conn Instructor in Pharma- 
cology (3, 1944) 

McCay, Clive M , M S , Ph D Animal Nutrition 
Laboratory, Dairy Building, Cornell University , 
Ithaca, N Y Professor of Nulrilion (2, 1929, 
5, 1933) 

McChesney, Evan William, Ph D Ladox Laboia- 
tories, Inc , 2 Vine St , Philadelphia, Pa (1, 
1944) 

McClellan, Walter S , M D Saratoga Spa, 
Saratoga Springs, N Y Medical Director, 
Associate Professor of Medicine, Albany Medical 
College (1, 1931) 

McClendon, J P , M S , Ph D Route 1, Box 383, 
Trooper Road, Norristown, Pa Research Pro- 
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fessor of Physiology, Hahnemann Medical 
College (1, 1910, 2, 191-1, 5, 1935) 
iMcCIung, L S Indiana Univ , Bloomington, 
Ind Chairman and Issoc Professor, Dept 
of Bacteriology (6, 1918) 

McCollum, Elmer Verner, Ph D , Sc D , LL D 
Johns Hopkins Umversitj , Baltimore, Md Pro 
ftssor Emeritus of Biochemistry Member, Na 
tional Icadeiny of Sciences (2, 1910,5, 1933) 
McCollum, Ernestine Becker, M A , Johns Hop 
kins University, School of Hjgiene, Baltimore 5, 
Md Isstslanl Professor of Biochemistry (5, 
1938) 

McCouch, Grayson Prevost, M D University of 
Pennsylvania, Philadelphia Assistant Profes- 
sor of Physiology (1, 1925) 

McCouch, Margaret Sunwalt, M S , Ph D Uni 
versity of Pennsylvania Medical School, Phiia 
delphn -1 (1, 1934) 

McCoy, Richard H , Ph D Univ of Pittsburgh, 
Pittsburgh, Pa Assoc Research Professor of 
Chemistry (5, 1948) 

McCrea, Forrest D , Ph D Duke University 
School of Medicine, Durham, N G Associate 
Professor of Physiology and Pharmacology 
(1, 1929,3, 1937) 

McCrudden, Francis H , M D 19 Stoueleigh 
Road, West Nenton, Mass Assistant Medical 
Director, New England Mutual Life Insurance 
Co (2. 1906) 

McCullagh, D Roy, Ph D , FIG 86 Orange St , 
Bloomfield, N J Director, Dept of Biochem 
istry Schcring Corp (2, 1933) 

McCulloch, Warren Sturgis, M A , M D Uni 
versity of Illinois, College of Medicine, 912 S 
Wood St , Chicago Associate Professor of 
Psychiatry (1, 1936) 

McCutcheon, Morton, M D Umversity of Penn 
sylvania Medical School, Philadelphia Profes 
SOT of Pathology (4, 1925) 

McDonald, Francis Guy, MS, Ph D Research 
Laboratory, Mead Johnson & Co , Evansville 
Ind issistant Director of Research (2, 1936, 
5, 1947) 

McEIroy, L W Dept of Animal Science, Uni- 
versity of Alberta Edmonton, Canada 4sso 
ciate Professor of Animal Husbandry (5, 1944) 
McEIroy, William D , Ph D Dept of Biology, 
Johns Hopkins University , Baltimore, Md 
Assistant Professor of Biology (1, 1945) 
McElIroy, William Swindler, M D School of 
Medicine, University of Pittsburgh, Pittsburgh, 
Pa Professor of Physiological Chemistry, Dean, 
School of Medicine (2 1919) 

McFarland, Ross A , Ph D Harvard University, 
School of Public Health, Boston, Mass (1, 
1943) 

McFarlane, AVilliam Douglas, Ph D 496 Queen 


St , E , Toronto, Canada Director of Research, 
Canadian Breweries, Lid (2, 1933) 

McGinty, Daniel A , M A , Ph D Parke, Davis 
<L Co , Detroit, Mich Research Physiologist 
(1. 1925) 

McGuigan, Hugh Ahster, Ph D , M D Umv of 
Illinois College of Medicine, Chicago Emeritus 
Professor of Pharmacology (IR, 1907, 2, 1900, 
3R, 1913) 

McHargue, J S , M S Ph D , D Sc Department 
of Chemistry, Kentucky Agricultural Experi- 
ment Station, University of Kentucky, Lexing 
ton Emeritus Member (2, 1927) 

McHenry, E W,MA,PhD,FRSC School 
of Hygiene, University of Toronto, Toronto, 
Canida Professor of Public Health Nutrition 
(2 1938 5, 1935) 

McIntyre, A R , Ph D , M D College of Medi- 
cine, University of Nebraska, 42nd and Dewey 
Ave , Omaha Professor of Physiology and 
Pharmacology (1,1933,3, 1938) 

McKee, Albert P State Unu of Iowa, Iowa City, 
Iowa Issoc Professo) of Bacteriology (6, 
1948) 

McKee, Clara M , Squibb Institute for Medical 
Research, New Brunswick, N J Issociate in 
Microbiology (6, 1941) 

McKee, Frank W , M D University of Rochester 
School of Medicine and Dentistry , Rochester, 
N Y Inslruclor in Pathology and Rockefeller 
Foundation Fellow (4, 1947) 

McKee, Ralph AVendell, IM S Ph D Harvard 
Medical School, 25 Shattuek St , Boston, Mass 
Issislant Professor of Biochemistry (2, 1946) 
McKenms, Herbert, Jr , Ph D Johns Hopkins 
School of Medicine, Baltimore, hid Instructor 
in Physiological Chemistry (2, 1948) 

McKibbin, John M , Ph D Syracuse Umv 
College of Medicine, Syracuse, N \ /Issoc 
Professor of Biochemistry (2, 1948) 

McLain, Paul L , M D University of Pittsburgh 
Medical School, Pittsburgh, Pa Assistant 
Professor of Physiology and Pharmacology 
Major, M C (1, 1948 , 3, 1940) 

McLean, Franklin C , Ph D , M D University 
of Chicago, Chicago, 111 Professor of Patho- 
logical Physiology (1, 1914, 2, 1916, 3, 1916) 
McLean, I William, Jr , B S , M D Virus Re- 
search Division, Parke-Davis Laboratory , De 
troit, Mich Research Virologist (6, 1946) 
McLester, James S , M D , LL D University of 
Alabama, 930 S 20th St , Birmingham Pro- 
fessor of Medicine (5, 1933) 

McManus, J F A , M D Medical College of 
Alabama, Birmingham, Ala Isst Professor 
of Pathology (4, 1948) 

McMaster, Philip D , M D The Rockefeller 
Institute for Medical Research, 66th St and 
York Ave , New York City (1, 1924) 
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McMeekin, Thomas L , Ph D Eastern Regional 
Research Laboratory, U S Department of 
Agiicultuic, Philadelphia, Pa Head of Protein 
Div (2, 1935) 

McNamara, Bernard P , MS, Ph D Pharma 
cology Section, Medical Division, Vrmy Chemi 
cal Center, iMd PharmacologiU (3, 1947) 
McNaught, James Bernard, M D University of 
Colorado School of Medicine, Denver 7 Pro- 
fesso) and Head of Dcpl of Palhologtj (1, 
1936) 

McPhail, Murchie K , Ph D National Defense 
Boaid, Suffield Experimental Station, Suffield, 
Alberta, Canada (3, 1941) 

McQuarrie, Irvine, Ph D , M D University of 
Minnesota, Minneapolis Professor and Head 
of Department of Pediatrics (1, 1927 , 5, 
1933) 

MeShan, W H , M A , Ph D Biologj Building, 
University of Wisconsin, Madison G, Wis R 
sociale Professor of Zoology (2, 1917) 

Medes, Grace, Ph D Lankenau Hospital Re- 
search Institute, Philadelphia, Pa Research 
Physiological Chemist (2, 1930) 

Medlar, Edgar M , M D Path Bldg , Room 70S 
Bellevue Hospital, 1st Ave at 26th St , New 
York, N Y Pathologist (4, 1927) 

Meek, Walter J , Ph D University of Wisconsin, 
Aladison Professor of Physiology, [ssotiati 
Dean of the Medical School, Member of \ alional 
Academy of Sciences (1, 1908) 

Mehl, John W , Ph D Dept of Biochemistry, 
University of Southern California, Los Angeles, 
Calif Professor of Biochemistry {2, 1946) 
Meiklejohn, Gordon, M D , CM Uiuv of Cali- 
fornia Med Sell , Beikeley, Calif Instructor 
in Medicine (6, 1948) 

Mellon, Ralph R , M D , M Sc , Dr P H , Sc D 
(hon ) Institute of Pathology, Western Penn- 
sylvania Hospital, Pittsburgh Director (6, 
1918) 

Melnick, Daniel, Ph D Quai tei master Food and 
Container Institute foi the Armed Forces, 
Chicago 9, 111 Chief of the Food Development 
Division (2, 1940, 5, 1942) 

Melnick, Joseph L , Ph D Yale Umveisity 
School of Medicine, Now Haven, Conn Res 
Assoc of Preventive Medicine (2, 1946, 6, 
1948) 

Melville, Donald B , MS, Ph D Cornell Uni- 
versity Medical College, New Yoik City As- 
soc Piofessor of Biochemistry (2, 1947) 
Melville, Kenneth Ivan, M Sc , M D , CM 
McGill University, Montreal, Canada Assist- 
ant Professor of Pharmacology (3, 1931) 
Mendel, Bruno, M D University of Toionto, 100 
College Street, Toionto 5, Canada Professor 


of Cellular Physiology, Banting-Best Depart 
ment of Medical Rcocaich (2, 1017) 
Mendenhall, Walter L , S M , M D o Acuna St , 
Cimiiiidgo, Miss Professor of Pharmacology, 
ictired, Boston University Medical School (1, 
1915,3, 1017) 

McndciS, Rafael, M D National Institute of 
C irdiolog> , Cal/ id i de la Piedad 300, ItRvico 
D I' , Mi Vico Head of the Dept of Pharma 
cology (3, 1911) 

Menecly, George R , M D Thajer Veterans Ad 
iniiiibtiation Ilospitil, N ishvillc, Tcnn .Is- 
sistunl Professor of Medicine (1, 1946) 
Menkin, Valy, M A , M D Temple Univ School 
of Medicine, Pliiladelphia, Pa Associate Profes- 
sor of Experimental Pathology (1, 1932, 1, 1932, 
6, 1931) 

Mcntcn, Maud L , M D , Ph D University of 
Pittsburgh, Pittsburgh, Pa Associate Profes- 
sor of Pathology (1, 1915, 1, 1927) 

Mettier, Stacy R , M D University of Cali- 
fornia Hospital, Sui Fnncisco issoctale Pro- 
fessor of Medicine (1, 1932) 

Mettier, Fred A , A M , Ph D , M D Department 
of Neurology, College of Physicians and Sur- 
geons, Columbia University, New York City 
Associate Professor of Inalomy (1, 1937) 
Meyer, Arthur E , Ph D Fellows Pliarmaceuti- 
cil L.vb , New York City (1, 1948) 

Meyer, Curtis E , M S , Ph D Ihe Upjohn Co , 
Kaluni/oo, Mith Senior Research Chemist 
(2, 1912) 

Meyer, Karl M D , Ph D 630 W IGSth St , New 
\orkCity Issociale Piofcssot of Biochemistry, 
Dept of Medicine, College of Physicians and 
Sttiyeons Columbia Uniiersily (2, 1934) 

Meyer, Karl F , M D , Ph D Geoigo W Hoopci 
Foundation, Uiiiv of Califoi in v Medic vl Ceiitei, 
Sin Fiancisco Diiectoi, George IP Hooper 
1‘oundation (1, 1930, 6, 1922) 

Meyerhof, Otto, M D , LL D Department of 
Physiological Chemistry, University of Penn- 
sylvania School of Medicine, Philadelphia 
Research Professor of Biochemistry (2, 1941) 
Michaelis, Leonor, M D , LL D Rockefeller In- 
stitute for Medical Research, 6Gth St and York 
Ave , New York City Member Emeritus (2, 
1929) 

Mickelsen, Olaf, Ph D University of Minnesota, 
Department of Physiological Hygiene, Stadium 
South Tow er, Minneapolis Issociate Professor 
(2, 1944) 

Mider, George Burroughs, M D Strong Memo 
iial Hospital, Rochestei 7, N Y Professor of 
Cancer Research (4, 1940) 

Miles, Walter R , AM, Ph D 333 Cedar St , 
New Haven, Conn Professor of Psychology, 
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Th& School of Medicine and the Institute of 
Human Relations, Yale University, Member of 
the National Academy of Sciences (1, 1919) 
Milhorat, Ade T , M D Cornell University 
Medical College, New York 21, N Y Asst 
Professor of Medicine and Instructor in Pharma- 
cology, Research Fellow, Russell Sage Institute 
of Pathology (1, 1934 , 3, 1937 , 5. 1935) 

Miller, Augustus Taylor, Jr , Ph D University of 
North Carolina Medical School, Chapel Hill 
Associate Professor of Physiology (1, 1944) 
Miller, Benjamin F , Ch E , M D Dept of Medi- 
cine, Univ of Chicago, Chicago, 111 Assistant 
Professor of Medicine (2, 1938) 

Miller, Carey D ,M S University of Hawaii, Hono 
lulu Professor of Food and Nutrition, Hawaii 
Agricultural Experimental Station (5, 1942) 
Miller, C Phillip, M D , MS University of 
Chicago, Chicago, 111 Professor of Medicine 
(4, 1925, 6, 1928) 

Miller, Edgar G , Jr , Ph D 630 W 168tb St , 
New York City Professor of Biological Chem- 
istry, Columbia University (2, 1930) 

Miller, Franklin R , M D Jefferson Medical 
College and Hospital, Division of Hematology, 
Philadelphia, Pa Associate Professor of Medi- 
cine (4, 1940) 

Miller, Frederick R,AM,MD,FRCP (C), 
F R S Faculty of Medicine, University of 
Western Ontario, London, Ont , Canada Re 
search Professor of Neurophysiology (1, 1908) 
Miller, G H , M D American College of Sur 
geons, 40 E Erie St , Chicago 11, 111 Director 
of Educational Activities (3, 1925) 

Miller, George A , Ph D Harvard Univ , Psycho- 
Acoustic Lab , Cambridge, Mass Res Fellow 
(1, 1948) 

Miller, H R , M D 1020 Park Ave , New York 
28, N Y" iMontefiore Hospital, New York Citv 
(1, 1947) 

Miller, Leon L , Ph D , M D University of 
Rochestei Sch of Med and Dentist , Rochester, 
N Y Assoc Prof of Radiobtology and Bio- 
chemistry (2, 1947) 

Miller, Lila, M S , Ph D Dept of Biological 
Chemistry, University of Michigan, Ann Arbor, 
lilich Assistant Professor of Biological Chernis 
try (2, 1946) 

Miller Lloyd C , Ph D Sterling Winthrop Re- 
search Institute, 33 Riverside Ave , Rensselaer, 
N Y Director, Biology Division (3 1938) 
Miller, R C , Ph D Pennsylvania State College, 
State College Assistant Professor Agricultural 
and Biological Chemistry (5, 1935) 

Miller, 2elma Baker, Ph D George Washington 
Sell of Med , Washington, D C Res Assoc , 
Dept of Pharmacology (2, 1940) 

Mills, Clarence A , Ph D , M D Cincinnati 


General Hospital, Cincinnati 29, Ohio Pro- 
fessor of Experimental Medicine, University of 
Cincinnati (1, 1921 , 2, 1921) 

Minot, Annie Stone, Ph D Vanderbilt Umver- 
sity Medical School, Nashville, Tenn Re- 
search Associate, Department of Biochemistry 
(1, 1923) 

Mirsky, Alfred E , Ph D Rockefeller Inst , 66th 
St and York Ave , New York 21, N Y Associate 
Member (2, 1941) 

Mirsky, I Arthur, M Sc , M D , C M The Jewish 
Hospital, Cincinnati, 0 Director, The May 
Institute for Medical Research, Assistant Profes- 
sor of Biochemistry, University of Cincinnati 
(1, 1936) 

Mitchell, Harold H , M D 120 Lasky Drive, 
Beverly Hills, Calif (6, 1943) 

Mitchell, Harold H , M S , Ph D 555 Davenport 
Hall, University of Illinois, Urbana, III Pro 
fessor of Animal Nutrition (2 1919 , 5, 1933) 
Mitchell, Helen S , Ph D University of Massa- 
chusetts, Amherst, Mass Dean of the School of 
Home Economics (2, 1925, 5, 1933) 

Mitchell, Philip H , Ph D Brown University 
Providence 12, R I Robert P Brown Profes- 
sor of Biology (2, 1909) 

Model!, Walter, M D Cornell University Medical 
College, 1300 York Ave , New York, N Y In- 
structor in Pharmacology (3, 1944) 

Moe, Gordon Kenneth, Ph D , M D University of 
Michigan, Ann Arbor Associate Professor of 
Pharmacology (3, 1944) 

Mohn, James F , M D 24 High St , Buffalo, N Y 
Asst Professor in Bacteriology and Immunology 
Univ of Buffalo School of Medicine (6, 1946) 
Molitor, Hans, M D Merck Institute for Thera- 
peutic Research, Rahway, N J Director (1, 
1933 , 3, 1942) 

MoHand, Jacob, M D , Ph D Univ of Oslo, 
Oslo, Norway Professor of Pharmacology (3, 
1948) 

Molomut, Norman, M A , Ph D Biological Labs , 
16 Clinton St , Brooklyn 2, N Y Director of 
Research and Director of Laboratories (6, 1942) 
Moon, Virgil H , M Sc , M D Jefferson Medical 
College, Philadelphia, Pa Professor of Pa 
thology (4, 1934) 

Moore, A R , Ph D University of Oregon, 
Eugene Research Professor of General Physi- 
ology in the Department of Psychology (1, 1912) 
Moore, Carl Vernon, M D Washington Univer- 
sity School of Medicine, St Loms, Mo Professor 
of Medicine (4, 1938, 5, 1941) 

Moore, Dan H , Ph D Columbia Univ Coll of 
Phys and Surg , New York City Issoc Pro- 
fessor of ^^natomy (1,1948) 

Moore, Lane A , Ph D Division of Nutrition and 
Physiology, Bureau of Dairv Industn , U S 
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Dept of AgiicuRuie, Bdtsvillt, Md llcad, 
Section of Dairy Cattle Nutrition (5,1910) 
Moore, Robert A , M D Washington University 
Medical School, St Louis, Mo Dean and Pro 
fessor of Pathology (4, 1929) 

Moore, Robert M , M D University of Texas 
Medical School, Galveston, Tex (1, 1932) 
Moorhouse. Victor Henry K , M B University 
of Manitoba, Winnipeg, Canada Professor of 
Physiology (1, 1912) 

Morehouse, Laurence E , M Ed , Ph D Uni- 
versity of Southern Califoinin, I os Angeles 7 
Associate Professor (1, 1947) 

Morgan, Agnes Fay, MS, Ph D University of 
California, Berkeley Professor of Home Eco- 
nomics, Biochemist, Agric Exp Station (2, 
1929, 5, 1933) 

Morgan, Charles F , Ph D Georgetow u Uni 
versity School of Medicine, Washington, D C 
Piofcssoi of Physiology and Chairman of the 
Department of Physiology (1, 19 IS, 3, 1917) 
Morgan, Clifford T , M A , ITi D Fsy ( holog\ 
Department, Johns Hopkins University, Bilti 
more 18, Md (1, 1913) 

Morgan, Isabel M , Ph D Poliomjditis Rtsc iidi 
Ccntci, Baltimore 1, Md \.sst Piofessoi of 
Epidemiology, Johns Hopkins Vniv (6, 1947) 
Morgulis, Sergius, A M , Ph D University of 
Nebraska College of Medicine, Omaha Pro 
fessor of Biochemistry (1, 1914, 2, 1910) 
Morison, Robert S , M D Rockefeller Founda 
tion, 66th St and York Avo , Now York City 
Assist Director of the Med Sciences (1, 1938) 
Moritz, Alan R , M D Harvard Medical School, 
Boston, Mass Professor of Legal Medicine 
(4, 1934) 

Morrell, Clarence Allison, M A , Ph D Depart- 
ment of Pensions and National Health, Labora- 
tory of Hygiene, Sussex and John Sts , Ottawa, 
Canada Senior Pharmacologist (3, 1937) 
Morris, Harold P , M S , Ph D National Cancer 
Institute, Bethesda, Md Principal Biochcm 
ist in Nutrition (2, 1944, 5, 1943) 

Morris, Marion C , Ph D Public Health Research 
Institute of City of New York, Foot of East 15th 
St , New York City Associate in Division of 
Infectious Diseases (6, 1936) 

Morrison, Dempsie B , M S , Ph D University 
of Tennessee College of Medicine, Memphis 
Associate Professor of Chemistry (2, 1936) 
Morrison, James L , Ph D Emory University 
School of Medicine, Emory University, Ga 
Assistant Professor of Pharmacology (3, 1944) 
Morse, Minerva, MS, Ph D 6525 Kirabark 
Ave , Chicago, 111 Research Associate, Depart- 
ment of Pediatrics, University of Chicago 
(2, 1934) 

Morse, Withrow, Ph D 32 Manchester Rd , 
Eastchester, via Tuckahoe, N Y Consultant 
(2, 1914) 


Mortimer, Bernard, Ph D , M D 25 N Ottawa 
St , Joliet, Illinois, Cook County Hospital, 
Cliiuigo (1, 193b) 

Morton, John J , M D University of Rochester, 
School of Medicine, and Dentistry, Rochester, 
N Y Professor of Surgery (1,1927) 

Moses, Campbell, M D Univ of Pittsburgh 
Sch of Med , Pittsburgh, Pa Director , Addison 

II Gibson Lab of Applied Physiology (1, 
1918) 

Motley, H L , Pli D , M D Joffei-son Hospital, 
Philaddphia, Pv Director, Cardio- Respira- 
tory Lab Jeffcison Med Coll Assoc Pro- 
fessor of Medicine (1, 1917) 

Moulton, C Robert, Ph D 5602 Dorchester 
S.VO , ChiL igo 37, 111 ( j, 1933) 

Moxon, Alvin L , Ph D College Station, Brook- 
ings, S D Head, Chemistry Department, South 
Dakota Igrtcttllural Experiment Station (2, 
1911) 

Mojer, Vrden W , Ph D 107 Mountain View Rd , 
Englewood, N J Research Biochemist, Ledcrle 
Labs , Pearl Riicr, N V (6, 1910) 

Moyer, Carl A , Ph D 6417 Glcnrose Ct , Dallas 
1, Tex IS boutliwcstcrn Medical College 
Dilhs Professor of Experimental Surgery 
(1, 1013) 

Mudd, Stuart, M A M D University of Penn- 
sylvania, Philadelphia Professor of Bacteri- 
ology (1, 1921,1,1927 . 6.1927) 

Muehlbergcr, Clarence W , MS, Ph D State 
He il th Department Laboratories Lansing, Mich 
State Toxicologist (3 192S) 

Mueller, J Howard, M S , Ph D Hiivird Medi- 
ci! Scliool, Boston, Mass Charles iVildcr Pro- 
fessor oj Baetenology and Immunology (2, 1922 
1, 1927,6, 1920) 

Mukherji, B , M B , D Sc All-India Institute of 
Hygiene and Public Health, Calcutta Director, 
Biochemical Standardization Laboratory (3, 
1938) 

Mulder, Arthur G , Ph D University of Ten 
ncsseo College of Medicine, Memphis Asso- 
ciate Professor of Physiology (1, 1937) 

Mulford, Dwight J , Ph D 306 Kivcnvay, Bos- 
ton, Mass Chief of Laboratoiy, Massachusetts 
Dept of Public Health, Associate in Physical 
Chemistry, Harvard University (2, 1948) 
Mulinos, M G , M D , Ph D New York 
Medical College, Flower and Fifth Avenue Hos- 
pitals, Fifth Ave and 105th St , New York 29, 
N Y Associate Professor of Pharmacology (3, 
1931) 

Mull, James W , Ph D 2020 State St , Qumey, 
111 Associate, Quincy Specialties Co (2,1937) 
Muller, Otto H , R N Dr Depai tment of Physi- 
ology, SyuacusG Univeisity College of Medicine, 
Syracuse 10, N Y (1, 1947) 

Mulligan, Richard M , M D Umvoisity of 
Colorado School of Medicine, 4200 East Otli Vve 
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nue, Denver, Colo Associate Professor of 
Palhalogy (A, 1947) 

Mullm, F J , M S , Ph D Physiology Depart- 
ment, Univcrsitj of Chicago, Chicago 37, 111 
Assistant Professor of Physiology (1, 1937) 
Munro, F L , Ph D Jefferson Medical College, 
Philadelphia, Pa Research Chemist (2, 1948) 
Munro, Muriel Platt, Ph D Jefferson Medical 
College, Philadelphia, Pa Research Chemist 
(2, 1948) 

Munsell, Hazel E , M A , Ph D Nutrition Bio- 
chemistry Labs , Dept of Food Technology, 
Mass Inst of Technology, Cambridge Research 
Associate (5, 1933) 

Muntwyler, Edward, Ph D Long Island College of 
Medicine, 350 Henry St , Brooklyn, N Y Pro- 
fessor of Biochemistry (2, 1931) 

Muntz, John A , Ph D , 3356 Euclid Heights 
Blvd , Cleveland Heights, Ohio Asst Pro- 
fessor Western Resene Unuersity (2, 1948) 
Murlin, John R , AJVI , Ph D , Sc D University 
of Rochester Medical School, 260 Crittenden 
Blvd , Rochester, N Y Professor Emeritus of 
Physiology and Director Emeritus of Department 
of Vital Economics (IR, 1906, 2, 1908, 5, 1933) 
Murphy, James B , M D Rockefeller Institute 
for Medical Research, 66th St and York Ave , 
New York City Member (4, prior to 1920) 
Murray, Ereritt G D , 0 B E , B A honors in 
Natural Science, MA, LMSSA, FRSC 
McGill Umversity, Montreal, Canada Profes- 
sor of Bacteriology and Immunology and Head 
of the Department, McGill University, Bacleri- 
ologisl-in-Chief to the Royal Victoria Hospital, 
to the Children’s Memorial Hospital and to the 
Alexandra Hospital (6, 1933) 

Mushett, Charles W , Ph D Merck Institute for 
Therapeutic Research, Rahway, N J Head, 
Department of Pathology (4, 1948) 

Muus, Jytte, Mag Scient (Univ of Copenhagen) 
Mount Holyoke College, South Hadley, Mass 
Associate Professor (2, 1946) 

Myers, Chester N , Ph D , Sc D 34 Cedar Place, 
Yonkers 5, N Y Chief, Division Chemother- 
apy, N Y Skin and Cancer Hospital, Asso 
ciate in Dermatology and Syphilology, College of 
Physicians and Surgeons, Research Chemist, 
Vanderbilt Clinic, Director, Chemical and 
Clinical Research, H A Metz Laboratories, 
Inc (2, 1922) 

Nachmansohn, David, M D Dept of Neurology, 
College of Physicians and Surgeons, Columbia 
University, 630 W 16Sth St , New York City 
Research Associate in Neurology (1, 1940) 
Nadler, J Ernest, M D , Med D So 80-16 Lef- 
ferts Blvd , Kew Gardens 15, N Y (3, 1940) 
Nahum, Louis N , M D 1142 Chapel St , New 
Haven, Conn Assistant Professor of Physi- 
ology, Yale University (1, 1934) 

Najjar, Victor A , M D Umt for Microbiology , 


Univ of Cambridge, Cambndge, Eng Nat’l 
Res Council Fellow (2, 1946) 

Nash, Thomas P , Jr , M A , Ph D 876 Monroe 
Ave , Memphis, Tenn Professor of Chemistry, 
College of Medicine, Dean of School of Biological 
Sciences, University of Tennessee (2, 1923) 
Nasset, Edmund S , M S , Ph D University of 
Rochester, 260 Crittenden Blvd , Rochester, 
N Y Professor of Physiology (1, 1932, 5, 
1940) 

Nathanson, Ira T , MS, M D Massachusetts 
General Hospital, Boston Instructor in Surgery, 
Harvard Medical School, Assistant in Surgery, 
Mass General Hospital (1, 1943) 

Nathanson, Morris D , M D 658 S Bonnie Brae 
St , Los Angeles, Cahf Associate Clinical Pro- 
fessor of Medicine, University of Southern Cali- 
fornia School of Medicine (3, 1940) 

Necheles, Heinrich, M D , Ph D Michael Reese 
Hospital, Chicago, 111 Director, Dept of 
Gaslro-iniestinal Physiology, Michael Reese 
Hospital, Professorial Lecturer in Physiology, 
University of Chicago (1, 1929) 

Neill, James M , Ph D Medical College, Cornell 
University, 1300 York Ave , New York City 
Professor of Bacteriology and Immunology 
(6, 1930) 

Neilson, Charles Hugh AM, Ph D , M D 
Humboldt Building, St Louis, Mo Associate 
Dean and Professor of Medicine St Louis 
University Medical School (2, 1906) 

Nelson, Arthur A M D , Ph D Food and Drug 
Administration, Federal Security Agency, Wash- 
ington, D C Senior Pathologist, Division of 
Pharmacology (4, 1942) 

Nelson, Carl Ferdinand, M D , Ph D Depart- 
ment of Biochemistry, Umversity of Kansas, 
Lawrence Professor of Physiological Chemis- 
try (2, 1914) 

Nelson, Carl T , A B , M A , M D College of 
Physicians and Surgeons, 630 West 168th St , 
New York 32, N Y Instructor in Dermatoloqv 
(6, 1943) 

Nelson, Erwin E Ph D , AI D Drug Division, 
Food & Drug A ammstration, PSA, Washing- 
ton, D C Chief, New Drug Section, Adjunct 
Clinical Piofessor of Pharmacology, George Wash 
inglon Univ Sch of Medicine (1,1923,3,1924) 
Nelson, E M , M S , Ph D Food and Drug 
Administration Federal Security Agency, Wash- 
ington 25, D C Chief, Vitamin Division (2, 
1927, 5, 1933) 

Nelson, John B , Ph D Rockefeller Institute for 
Medical Research, Princeton, N J Associate 
Member (4, 1934) 

Nelson, John M , Ph D Columbia Umversity, 
New York City Professor of Organic Chem- 
istry (2, 1923) 

Nelson, Norton, Ph D New York University 
College of hledicine, 477 First We , New York 
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16, N Y Associate Professor of [nduslrial 
Medicine (2, 1946) 

Nelson, P Mabel, MS, Ph D Iowa State 
College, Ames Dean, Division of Home Econom- 
ics (5, 1934) 

Nelson, Tell, MA, MD 1115 Eiilakaua Avc , 
Honolulu 19, T H Piacticing Physician (6, 
1938) 

Nelson, Victor E , MS Iowa State College, 
Ames Professor of Physiological Chemistry 
(2, 1924) 

Nelson, Warren O , MS, Ph D Dept of Anat- 
omy, School of Medicine, Univ of loua, Iowa 
City Professor of Anatomy (1, 1937) 

Neter, Erwin, M D Children’s Hospital, 219 
Bryant St , Buffalo, N Y Attending Bacteriolo- 
gist (6, 1937) 

Nettleship, Anderson, M D University of Arkan- 
sas School of Medicine, Little Rock Professor 
and Head of Department of Pathology (1, 
1942) 

Neuberg, Carl, Ph D ,M D (h c ), Med Chem D 
(h c ), Biol D (he). Dr Eng (h c ), LL D 
536 W 113th St , New York 25, N Y Research 
Professor, New York University, Member or hon 
member of the Academies of Science of Copen' 
hagen, Gdtlingcn, Leningrad, Lisbon, Lund, Prag, 
Rome and Upsala (2, 1911) 

Neumann, Charles, M D 525 East 68th Street, 
New York 21, N Y Resident Surgeon, New Yoik 
Hospital, Instructor in Surgery, Cornell Univer- 
sity Medical College (1, 1941) 

Neurath, Hans, Ph D School of Medicine, Duke 
University, Dui ham, N C Professor of Physical 
Biochemist} y (2, 1940, 6, 1944) 

Neuwelt, Frank, M D 504 Broadway, Garv 
Ind Research Associate, Department of Gastro- 
intestinal Research, Michael Reese Hospital 
(1, 1940) 

Neuwirth, Isaac, Ph D 209 E 23rd St , Neu 
Yoik City Professoi of Pharmacologg, New 
York University College of Dentistry (2, 
1924,3,1931) 

Newman, Elliot V , M D Johns Hopkins IIosp , 
Baltimore, Md Asst Professor of Med (1, 
1948) 

Nice, Leonard B , Ph D Chicago Medical School, 
710 S Wolcott Ave , Chicago, 111 Professor of 
Physiology and Pharmacology (1, 1921) 

Nicholas, John S , M S , Ph D Osborn Zoological 
Laboratory, Yale University, New Haven, Conn 
Bronson Professor of Comparative Anatomy 
(1, 1927) 

Nicholson, Hayden C , MS, M D Division of 
Medical Sciences, iS itional Rcseaich Council, 
2101 Constitution Ave , Washington 25, D C 
(1. 1932) 

Nickerson, John L , Ph D Columbia Uni 
versity, 630 W 168th St , New York 32, N Y 
Associate Piofessor of Physiology (1, 1945) 


Nickerson, Mark, Sc M , Ph D University of 
Utah School of Medicine, Salt Lake City, Utah 
issistant Professor of Pharmacology (3, 1947) 
Nicolet, Ben H , Ph D Bureau of Dairy In 
dustry, U S Department of Agriculture, Belts 
villc, Md Senior Chemist (2, 1932) 

Nicoll, Paul A , Ph D Indiana University, 
Bloomington Assistant Professor of Physi- 
ology (1, 1915) 

Niemann, Carl G , Ph D California Institute of 
Technology, Pasadena 4, Calif Professor, Or- 
ganic Chemistry (2, 1910) 

Nigg, Clara, M A , Ph D c/o E R Squibb A Sons, 
New Brunswick, N J Head, Dept of Bacteri- 
ology and Virology, Dept of Microbiological Dc- 
itlopmcnt (6, 1929) 

Nims, Leslie P , M A , Ph D Biology Depart- 
ment, Brookhaven National Laboratory, Upton, 
I ong Island, N Y Icling Head of Department 
(1, 1910) 

Noble, Robert Laing, M D , Ph D D Sc De 
partment of Medical Research, University of 
Western Ontario, London, Ontario (1, 1941) 
Nord, F F , Ph D Fordham University, Dept of 
Organic Chemistry, New York City Professor of 
Chemistry (2, 1940) 

Norris, Earl R , Ph D University of Washington, 
Sc ittlc Professor of Biochemistry and Executiic 
0 fleer {>, 193S) 

Norris, L C , Ph D Rice Hall, Cornell Univer- 
sity, Ithaca, N Y Professor of Nutrition 
(2, 1939, 5, 1934) 

Northrop, J H , M ik , Ph D , Sc D , LL D 
Rockefeller Institute for Medical Research, 
Princeton, N J Member (2, 1938) 

Northup, David W , M A , Ph D West Virginia 
University Medical School, Morgantown Asso- 
ciate Professor of Physiology (1, 1936) 

Novy, F G , M D , So D , LL D 721 Forest 
Ave , Ann ^rbor, Mich Dean Emeritus of the 
Medical School and Professor Emeritus of Bac- 
teriology, University of Michigan, Member, 
National Academy of Sciences (2, 1906) 

Nowinski, W W , Ph D Uiuv of Texas, Sch of 
hied , Galveston, Texas Res Assoc (1, 1948) 
Oberst, Fred W , M S , Ph D U S School of 
Aviation Medicine, Randolph ‘Vii Foice Base, 
Randolph Field, Texas Phai macologisi-Bio- 
chemist (2, 1936) 

Ochoa, Severo, M D New York University Col 
lege of Medicine, 477 First Ave , New York City 
16 Piofessor of Pharmacology (2, 1942) 

Ogden, Eric, M R C S (England), L R C P 
(London) University of Texas School of Medi- 
cine, Galveston Professor of Physiology and 
Clinical Physiologist, John Scaly Hospital 
(1. 1941) 

O'Hare, James P , M D 520 Commonwealth 
Ave , Boston, Mass Physician, Peter Beni 
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Bnghain Hospital, Lecturer on Medicine, Har- 
tard Medical School (4, 1927) 

Ohison, Margaret A , MS, Ph D Dept of 
Foods and Nutrition, Michigan State College, 
East Lansing Professor and Head, Department 
of Foods and Nutrition (5, 1945) 

Okej, Ruth, Ph D 16S3 Life Sciences Bldg , 
University of California, Berkeley Professor of 
Home Economics and Biochemist, State Exp 
Station (2, 1922, 5, 1933) 

Okott, Harold S , M S , Ph D Western Regional 
Research Laboratory, U S Department of 
4gnoulture, Albany 6, Calif Principal Chemist 
(2, 1935) 

Oldham, Helen, M S , Ph D University of Chi- 
cago, Chicago, 111 Assistant Professor, Dept of 
Home Economics (5, 1946) 

Olifsky, Peter K , M D Rockefeller Institute 
for Medical Research, 66th St and York Ave , 
New York City il/cin6er (4R, 1923, 6, 1917) 
Olner, Jean Redman, M D Hoagland Labora- 
torv, 335 Henry St , Brooklyn, N Y Professor 
of Pathology, Long Island College of Medicine 
(1, 1924 , 4, 1924) 

Olner, Wade W , M D Rockefeller Foundation, 
New York City Associate Director, Division of 
Medical Sciences (4, 1925) 

Olmsted, J M D , M A , Ph D University of 
California, Berkeley Professor of Physiology 
(1, 1920) 

Olsen, Norman S , Ph D Washington Univ 
Med Sch , St Louis, Mo Asst Professor of 
Biochemistry (1, 1948) 

Olson, Byron J , Ph D , M D National Institutes 
of Health, Bethesda, Md Surgeon, Div of 
Infectious Diseases, USPHS (6, 1948) 

Olson, Carl, Jr , D V M , Ph D Univ of Ne- 
braska, Lincoln, Nebr Chairman, Dept of Ani- 
mal Pathology and Hygiene (4, 1937) 

Opdjke, David F , Ph D Western Reserve 
Medical School, Cleveland 6, O Assistant 

Professor of Physiology (1, 1945) 

Opie, Eugene L , M D , Sc D , LL D Rockefeller 
Institute for Medical Research, 66th St and 
Pork Ave , New York 21, N Y Member, Na- 
tional Academy of Sciences (1, 1906, 4, 1913, 
6, 1923) 

Oppenheimer, Enid Tribe 124 E 61st St , New 
York City Instructor in Physiology, Columbia 
University (1, 1932) 

Oppenheimer, Ernst, M D Ciba Pharmaceutical 
Products, Inc , Lafayette Park, Summit, N J 
Vice-President in charge of Medical Research 
(3. 1944) 

Oppenheimer Morton Joseph, Ed M , M D 
3400 N Broad St , Philadelphia, Pa Professor 
of Physiology, Temple Uniiersity School of 
Medicine (1 1942) 

Orent-Keiles, Elsa, D Sc Bureau of Human Nu- 
trition and Home Economics, U S Department 


of Agriculture, Beltsville, Md In Charge of 
Nutrition Investigations, Assistant Chief, Foods 
and Nutrition Division (2, 1935, 5, 1935) 

Ort, John M, PhD 401 Coduise Ave, New 
Brunsnick, N J Director of Research, Carroll 
Dunham Smith Pharmacol Co (2, 1932) 

Often, Aline Underhill, MS Ph D Wayne 
Univ College of Medicine, Detroit 26, Mich 
Research Associate, Dept of Physiological Chem- 
istry (5. 1946) 

Orten, James M , M S Ph D Wayne University 
College of Medicine Detroit Mich Associate 
Professor of Physiological Chemistry (2, 1936 , 

5, 1937) 

Orth, O Sidney, M S , Ph D , M D University 
of Wisconsin, Service Memorial Institute, Mad- 
ison, Wis Professor of Pharmacology (1, 
1942 , 3, 1944) 

Osborne, Stafford L , B P E , MS, Ph D 
Northwestern University Medical School, 303 
E Chicago Ave , Chicago, 111 Professor of 
Physical Medicine (I, 1941) 

Oser, Bernard L , MS, Ph D Food Research 
Laboiatories, Inc , 48 14 Thirty third St , Long 
Island City 1, N Y' Director (5, 1945) 

Oster, Robert H , Ph D University of Maryland 
Medical School, Greene and Lombard Sts , 
Baltimore Assistant Professor of Physiology 
(1 1938) 

Osterberg, Arnold E , M S , Ph D Medical Dept , 
Abbott Laboratories, No Chicago, 111 Associate 
in Medical Dept (2, 1933) 

Osterhout, Marian I Rockefeller Institute for 
Medical Research, 66th St and York Ave , New 
York City 21 Associate, Division of General 
Physiology (1, 1927) 

Osterhout, W J V , Ph D Rockefeller Institute, 
66th St and York Ave , New York City Mem- 
ber Emeritus of the Institute, Member of the 
National Academy of Sciences (1, 1910) 

Otis, Arthur B , A B , Sc M , Ph D Dept of 
Physiology, Umv of Rochester, Rochester 7, 

N Y Associate in Physiology (1, 1946) 
Overman, Richard R , B A , M A , Ph D Dept 
of Physiology, Univ of Tennessee, Memphis, 
Tenn Assistant Professor (1, 1946) 

Owen, Seward E , M S , Ph D 418 So 20th Ave , 
Maynood, 111 Major, S E Sn Corps (1, 1938) , 

Pace, Donald M , Ph D Dept of Physiology and 
Pharmacology, College of Pharmacy, University 
of Nebraska, Lincoln Associate Professor of 
Physiology (1, 1944) 

Pace, Nello, Ph D Division of iMedical Physics, 
Donner Laboratory , Univ ersitv of California, 
Berkelev 4 Research Issociatc (1, 1947) 

Pack, George T , M D 139 E 36th St , New 
York City 16 Fellow in Cancer Research, Me- 
morial Hospital (1, 1924) 

Packchanian, Ardzroony, Ph D School of Medicine, 
University of Te.\as, Galveston Associate Pro- 
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Jessor of Bacteriology and Tropical Medicine, 
and Director of Laboratory of Microbiology 
(6, 1943) 

Page, Edouard, Ph D Department of Biochemis- 
try, Medical School, Laval University, Quebec, 
P Q , Canada (1, 1947) 

Page, Ernest W , M D Department of Obstetrics 
and Gynecology, University of California Hos- 
pital, San Francisco 22 Assistant Professor 
(1, 1947) 

Page, Irvine H , M D Cleveland Clinic Founda- 
tion, Euclid Ave and 93rd St , Cleveland 6, 
0 Director of Research (1, 1937, 2, 1932) 
Painter, Elizabeth E , Ph D University of 
Illinois School of Medicine, 1853 W Polk St , 
Chicago Assistant Professor of Physiology 
(1, 1941) 

P’An, S Y , M D College of Physicians and Sui - 
geons, New York City (3, 1941) 

Pangborn, Mary C , Ph D New Scotland Ave , 
Mbany, N Y Senior Biochemist, New York 
State Department of Health, Division of Labora- 
tories and Research (2, 1941) 

Pappenheuner, A M , Jr , Ph D New York 
Univ College of Medicine, 177 First Ave , New 
Y'orkl6,N Y issociato Ptofessor of Bacteriol- 
ogy (2,1941,6,1938) 

Pappenheiraer, Alwin M , M D 45 Holden St , 
Cambridge, Mass Professor Emeritus of Path- 
ology, Columbia University (4, 1922) 
Pappenheimer, John R , B S , Ph D Harvard 
Medical School, Boston, Mass Associate in Phys- 
iology (1, 194G) 

Park, Edwards A , M D Johns Hopkins Hospital, 
Baltimore, Md Emeritus Professor of Pediatrics, 
Johns Hopkins University (t 1923) 

Parker, Robert F , M D Lakeside Hospital, 
2109 Adelbert Rd , Cleveland, 0 Associate 
Professor of Microbiology (4, 1942, 6, 1935) 
Parkins, William M , M A , Ph D Route 2, 
Chariton, loiva (1, 1939) 

Parpart, Arthur K , Ph D Guyot Hall, Princeton 
University, Princeton, N J Professor of 
Physiology (1, 1937) 

Parr, Leland W , Ph D The George Washington 
University School of Medicine, 1335 H St , N W 
Washington, D C Professor of Bacteriology 
(4. 1940) 

Parrach, Horace O , Ph D Wright-Patterson Yii 
Force Base, Aero Medical Lab , Dayton, Ohio 
Res Physiologist (1, 1948) 

Parsons, Helen T , M D , Ph D University of 
Wisconsin, Madison Professor of Home Econom- 
ics, In Charge of Purnell Research in Nutrition 
(2. 1929 , 5, 1933) 

Parsons, Robert J , M D Highland Alameda 
County Hospital, 2701 11th Ave, Oakland, 
Calif Pathologist and Director of Laboratories 
(4, 1939) 


Paschkis, Karl E , M D 1026 Walnut St , Phila- 
delphia, Pa Assistant Professor of Medicine, 
Associate in Physiology, Jefferson Medical Col- 
lege, Chief of Endocrine Clinic, Jefferson Hos- 
pital (1, 1942) 

Patt, Harvey M , Ph D /krgonne National Lab , 
Chicago, 111 Physiologist (1, 1948) 
Patterson, Thos L , AM, MS, Ph D , Sc D 
(hon ) Wayne Umversity College of Medicine, 
1512 St Antoine St , Detroit, Mich Research 
Professor of Physiology (1, 1920) 

Patterson, Wilbur I , Ph D Federal Security 
Agency, Food and Drug Administration, Wash- 
ington, D C Chief, Organic Analytical 
Methods (2, 1948) 

Patton, H D , Ph D , M D Department of 
Physiology and Biophysics, University of \lash- 
ington School of Medicine, Seattle 5 Issislant 
Professor (1, 1947) 

Paul, John R , M D , A M 330 Cedar St , New 
Haven, Conn Professor of Preventive Medicine, 
Yale University Medical School (4, 1927 , 6, 
1937) 

Pearce, John Musser, M D New York Hospital, 
525 East GSth St , New York 21, N Y (4, 1942) 
Pearce, Louise, M D Rockefeller Institute for 
Medical Research, Princeton, X J Associate 
Member in Pathology and Bacteriology (3, 
1915, 1, 1925) 

Pearcy, Frank, Ph D , M D 2C0C Oak Lawn 
Ave , Dallas, levas (1, 1928) 

Pearlman, M liliam H , Ph D Jefferson Medi- 
cal College, 1025 Walnut St , Phil idelphia 7, Pa 
Assistant Professor, Biochemistry Department 
(2, 1946) 

Pearse, Herman E , M D School of Medicine 
and Dentistry, University of Rochester, Crit- 
tenden Blvd , Rochester, N Y Associate 
Professor of Surgery (4, 1932) 

Pearson, Harold E , M D , iM P H Univ of 
Southein California IMed Sch , Los Angeles, 
Calif Assoc Professor of Bacteriology, Medical 
Microbiologist, Los Angeles County Hospital 
(6, 1948) 

Pearson, P B , Ph D A & M College of Texas, 
College Station Head of Department of Bio- 
chemisti y and Niiti ilion (2, 1944, 5, 1940) 
Pease, Marshall C , Jr , M D Branchville Rd , 
R F D 4, Ridgefield, Conn Historian of 
Amei lean Academy of Pediati ICS (6, 1920) 
Peck, Robert L, PhD 939 Madison Avenue, 
Plainfield, N J Senior Chemist, Merck and 
Co , Inc (2, 1947) 

Pemberton, Ralph, MS, M D University of 
Pennsylvania, Philadelphia Professor of Medi- 
cine, Graduate School of Medicine (5, 1933) 
Penfield, Wilder G , M D , D Sc McGill Uni- 
versity, Montreal, Que , Canada Professor of 
Neurology and Neurosurgery (1, 1932) 
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Pennington, Mary Engle, PhD 233 Broadnay, 
Nen Aork 7, N Y Consultant tn Connection 
with the Handling, Transportation and Storage 
of Perishables (2, 1908) 

Penrod, Kenneth E , B S , Ph D Boston Umv 
School of Medicine, Dept of Phj siology, SO E 
Concord St , Boston, Mass Assistant Professor 
of Physiology (1, 1946) 

Peoples, S Anderson, M D Baylor University 
College of Medicine, Houston, Texas Professor 
of Pharmacology (3, 1937) 

Perlman, Ely, A B , M D IMt Sinai Hospital, 
100th St and Fifth Ave , New York 29. N Y 
Research issociatc (G, 1944) 

Perlzweig, William A , AM, Ph D Box 3711, 
Duke Hospital, Durham, N C Professor of 
Biochemistry, Duke Uniiersily, Biochemist, 
Duke Hospital (2, 1924 . 5, 1944) 

Permar, Howard H , M D Pathologic Labora- 
tories, Mercy Hospital, Pittsburgh, Pa Dtrec- 
'ar of Laboratories (4, 1925) 

Petermann, Mary L , Ph D Sloan-Kettenng In- 
stitute, New York City Associate (2, 1947) 
Peters, John P , M D 789 Howard kve , Nen 
Haven, Conn John Slade Ely Prof of Med 
Yale Vniv School of Medicine (2, 1922) 

Peters, Lawrence, B S , Ph D Dept of Pharma 
cology. Western Reserve Univ Medical School 
2109 Adelbert Rd , Cleveland 6, Ohio Senior In- 
structor in Pharmacology (3, 1946) 

Petersen, William E , M S , Ph D Division of 
Dairy Husbandry, University of Minnesota, St 
Paul 1 Professor (1, 1947) 

Petersen, William F , M D 1322 Astor St , 
Chicago Professor of Pathology, Univ of Illi- 
nois (3, 1923, 4, 1923) 

Peterson, William H , AM , Ph D Biochemistry 
Building, University of Wisconsin, Madison 
Professor of Biochemistry (2, 1919 , 5, 1936) 
Petroff, S A , Ph D , Sc D Route 5, Greenville, 
South Carolina (6, 1926) 

Petf, L B , M D , Ph D Department of National 
Health and Welfare, Ottawa, Canada Director 
of Nutrition (2, 1937, 5, 1945) 

Peugnet, Hubert B , M D Department of Sur- 
gery, University of Chicago, Chicago, 111 (I, 

1938) 

Pfeiffer, Carl C , Ph D , M D Department of 
Pharmacology, University of Illinois, 1853 West 
Polk St , Chicago 12 Professor of Pharmacol- 
ogy and Chairman of Dept (3, 1938) 

Pflffner, Joseph J , Ph D Research Laboratories, 
Parke, Davis A Co , Detroit 32, Mich Research 
Chemist (1, 1931 , 2, 1931 , 5, 1946) 

Phatak, Nilkanth M . M S , Ph D North Pacific 
College of Oregon, School of Dentistry, Portland 
Aasociate Professor of Physiology, Pharmacology, 
and Research and Instructor Dept of Phar- 


macology, University of Oregon Medical School, 
Portland Captain, Sn G (3, 1941) 

Philips, Frederick S , Ph D Sloan-Kettenng 
Institute for Cancer Research, 444 East 6Sth 
Stieet, Neil Aork, N Y Chief, Pharmacology 
Department (3, 1947) 

Phillips, Paul H , Ph D University of Wisconsin, 
Madison Professor of Biochemistry (2,1940, 
5, 1938) 

Phillips, Robert Allan, M D US Naval Medi- 
cal Research Unit No 3, American Embassy at 
Cairo, Egypt, c/o Navy Pouch Section, Navy 
Department, Washington 25, D C (1, 1938) 
Pick, Ernst Peter, M D 19 E 9Sth St , New York 
Citj Associate Pharmacologist to the Ml 

Sinat Hospital, Clinical Professor of Pharma- 
cology in Columbia University (3, 1940) 
Pierce, Harold B , M S , Ph D College of Medi- 
cine, University of Vermont, Burlington Pro- 
fessor and Chairman, Dept of Biochemistry 
(2, 1929, 5, 1933) 

Pierce, Harold Fisher, Ph D , M D State Vet- 
erans’ Hospital, Rooky Hill, Conn (1, 1928) 
Pierce, Ira H , M S , Ph D Umv of Iowa, Iowa 
City Associate Professor of Pharmacology 
(3, 1933) 

Pike, Frank H , Ph D 437 W 59th St , New 
A^ork City 19 Associate Professor of Physiol- 
ogy, Columbia University (1, 1907) 

Pillemer, Louis, Ph D Inst of Pathology, West- 
ern Reserve Umv , Cleveland, 0 Assoc Pro 
fessor of Immunochemistry (G, 1942) 

Pincus, Gregory, M S , Sc D Worcester Founda- 
tion for Experimental Biology, 222 Maple Ave , 
Shrewsbury, Mass (1, 1935) 

Pincus, I J , M D Temple Univ Med Sch , 
Philadelphia, Pa Res Assoc , Pels Found for 
Med Res (1, 1948) 

Pinkerton, Henry, M D St Louis University 
School of Medicine, St Loms, Mo Professor of 
Pathology (4, 1931) 

Pinkston, James O , Ph D American University 
of Beirut, Beirut, Lebanon Pharmacologist 
(1, 1936, 3, 1939) 

Pinson, Ernest A , Ph D 139 North Walnut St , 
Yellow Springs, Ohio (1, 1943) 

Pittman, Martha S , AM, Ph D Manhattan, 
Kansas (5, 1933) 

Pitts, Robert F , Ph D , M D Syracuse Umv 
College of Medicine, Syracuse, N Y Professor of 
Physiology and Head of the Department of Physi- 
ology (1, 1934) 

Pollack, Herbert, Ph D , M D 45 E 66th St , 
New York City 21 -issociate Physician and Chief 
of Metabolism Clinics, Mt Sinai Hospital (I, 
1933,5 1935) 

Pomerat, Charles Marc, Ph D University of 
Texas Medical School, Galveston Professor of 
Anatomy (1, 1944) 
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Pommerenke, W T , A IM , Ph D , M D Uni- 
versity of Rochester School of Medicine and 
Dentistry, Rochester 7, N Y Associate Pio- 
fessor of Obstetrics and Gynecology (1, 1947) 
Pond, Samuel E , AM, Ph D 400 S Mam St , 
East Hartford, Conn Consulting Engineer, P 
and W A Division, United Aircraft Corp (1, 
1924) 

Ponder, Eric, M D , Sc D The Nassau Hospital, 
Mineola, Long Island, N Y (1, 1931) 

Poppen, John R , M D U S Naval Base Station, 
Aero-AIed Equipment Lab , Philadelphia, Pa 
Superintendent (1, 1948) 

Popper, Hans, Ph D , M D Cook County Hos- 
pital, 1825 W Harrison St , Chicago 12, 111 
Director of Department of Pathology and Scien- 
tific Director of Hektoen Institute for Medical 
Research, Assistant Professor of Pathology, 
Northwestern University Medical School (1, 
1942) 

Porter, Eugene L , AM, Ph D University of 
Texas, Medical Branch, Galveston Professor of 
Physiology (1, 1913) 

Porter, Thelma, Ph D University of Chicago, 
Chicago 111 Prof and Head of Department of 
Home Economics (5, 1944) 

Porter, William Townsend, M D , Sc D , LL D 
Dover, Mass Professor Emeritus of Compara- 
tive Physiology, Harvard University (1, 1891) 
Poth, Edgar J , M D , M A , Ph D Univ of 
TexasMed School, Galveston, Texas Professor 
of Surgery (1, 1946) 

Potter, Truman S , M D 82 N Prospect St , 
Amherst, Mass Independent Rescai ch Woi her 
(6, 1939) 

Potter, Van R Ph D McArdle Dlemorial Labo- 
ratory, University of Wisconsin Medical School, 
Madison Professor of Oncology (2, 1941) 
Powell, Horace M , Sc D 5565 Washington 
Blvd , Indianapolis, Ind Head Bacteriologist, 
Eh Lilly d. Co (6, 1934) 

Power, Marschelle H , M S , Ph D Mayo Clinic, 
Rochestei , Minn Professor of Physiological 
Chemistry, Mayo Foundation, University of 
Minnesota (2, 1932) 

Pratt, Joseph H , A M , M D Sc D New England 
Medical Center, 25 Bennet St , Boston, Mass 
Pkysician-in-Ckief, Boston Dispensary , and 
Joseph H Pratt Diagnostic Clinic, Professor 
Emeiitus of Clinical Medicine, Tufts Medical 
School (1, 1910, 3, 1910, 4, 1927) 

Preisler, Paul W , A1 S , Ph D 4580 Scott Ave , 
St Louis 10, Mo Assistant Piofessoi of Bio- 
cheinish y ,W ashington Univei sity School of Medi- 
cine (2, 1931) 

Price, Clifford W , Ph D US Food and Drug 
Administration, Washington, D C Bactcnol- 
ogist, Antibiotics Analyst, Div of Penicillin 
Conti ol and Immunology (6, 1946) 


Prinzmetal, Myron, M A , M D Cedars of Leb- 
anon Hospital, Los Angeles, Calif Senior At 
lending Physician (3, 1941) 

Prosser, C Ladd, Ph D Natural History Budd- 
ing, University of Illinois, Urbana (1, 1935) 
Puestow, Charles B , M D , MS, Ph D Uni- 
versity of Illinois, College of Medicine, 1853 
W Polk St , Chicago Assistant Professor of 
Surgery (1, 1934) 

Pugsley, L I , Ph D Dept Nat’l Health and 
Welfare Food and Drug Lab , Ottawa, Canada 
Chief, Lab Service (2, 1937) 

Putnam, Frank W , M A , Ph D University of 
Chicago, Chicago, 111 Asst Prof of Biochem- 
istry (2, 1917) 

Quackenbush, Forrest W , Ph D R-2, Brooks- 
ton, Ind Professor and Head of Dept of Agri- 
cultural Chemistry, Purdue Univ (2, 1946) 
Quaifc, Mary L , Ph D Distillation Products, 
Inc , Rochester, N Y Research Chemist (2, 
194S) 

Quastel, J H , D Sc , Ph D , F R S McGill 
Univ , IMontreal, Canada Professor of Bio- 
chemistry (2, 1948) 

Queen, Frank B , M D Univ of Oregon School of 
Medicine, 3181 S W iVLarquam Hill Rd , Port- 
land, Oregon Professor of Pathology (4, 1941) 
Quick, Armand J , M D , Ph D 561 N loth St , 
Milwaukee 3, Wis Professor and Director, 
Dept of Biochemistry, Marquette Medical School, 
(2, 1932, 3, 1937) 

Quigley, J P , M S , Ph D Dept of Pharmaco- 
logy, Univ of Tenii , Memphis 3, Tenn Pro- 
fessor and Chief oj the Division of Phannacology 
(1, 1929, 3, 1945) 

Quinn, Edmond John, Ph D 106 N Lee Ave , 
Rockville Center, Long Island, N Y Medic- 
inal Sales Division, Merck ct Co ,Inc ,Rahuay, 
NJ (2,1927,5,1933) 

Rabinowitch, I M , 0 B E , D Sc , M D , CM, 
FRCP,(c),FACP 1020 jMedical 4rts Build- 
ing, Sherbrooke ind Guy Streets, Montieal, 
Canada Associate Professot of Medicine and 
Lcctuier in Medical Jurisprudence and Toxicol- 
ogy, McGill Unnersity, Direcloi , Institute for 
Research, Montreal Genet al Hospital (2, 1928 , 5, 
(1933) 

Rachele, Julian R , Ph D CoinellUnix Medical 
College, New Yoik City Asst Piofessor of 
Biochemisti y (2, 1948) 

Rackemann, Francis M , M D 263 Beacon St , 
Boston, Mass Physician, Massachusetts Gen- 
eral Hospital, Lecturer in Medicine, Harvard 
Medical School (6, 1923) 

Racker, Efraim, M D New Yoik Univ College 
of Medicine, New V^oik City Asst Piofessor 
of Mici obiology (2, 1948) 

Raffel, Sidney, Sc D , M D Department of 
Bacteriology and Experimental Pathology, Stan- 
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ford University, Calif Assistant Professor 
(6, 1933) 

Bahn, Hermann, Ph D University of Rochester 
School of Medicine and Dentistry, Rochester, N 
1 [ssisianl Profcssoi of Physiology (1, 
1944) 

Bake, Geoffrey W, MB, MRCS, LRCP 
Division of Microbiology, The Squibb Institute 
for Medical Research, New Brunanick, N J 
Head, Division of Microbiology (6, 1939) 
Bakestraw, Norris 44 , Ph D Scripps Institution 
of Oceanography, Uiiucrsity of California, 
LaJolla Professor of Chemistry (2, 1925) 
Bakieten, Nathan, Ph D Bristol Laboratories, 
Inc , P 0 Box 657, Sj racuse 2, N Y Phar- 
macologist and Toxicologist (1, 1941) 

Balli, Elaine P , M D 477 First Ave , Nen York 
City Associate Professor of Medicine, New 
York University College of Medicine (1, 1934, 
5. 1933) 

Ralston, H J , Ph D Department of Phj siologj , 
College of Physicians and Surgeons, 344 14th 
St , San Francisco 3, Calif Assistant Pro- 
fessor of Physiology (1, 1947) 

Ranunelkamp, Charles H , Jr , B A , M D Dept 
of Preventive Medicine, Western Reserve Univ , 
Cleveland 6, Ohio Assoc Professor of Medicine 
(6, 1943) 

Ramsey, Robert Weberg, MS, Ph D Medical 
College of Virginia, Richmond Associate Pro- 
fessor of Physiology and Pharmacology (1, 
1939) 

Randall, Lowell O , Ph D Hoffmann LaRoche, 
Inc , Nutley 10, N J Pharmacologist (2, 
1939) 

Randall, Walter C , M S , Ph D St Louis Uni- 
versity, School of Medicine, 1402 S Grand Blvd , 
St Louis, Mo Instructor in Physiology (1,1943) 
Randall, William A , B S , Jil S , Ph D Food and 
Drug Administration, 4Vashington 23, D C 
Bacteriologist, Division of Penicillin Control and 
Immunology (G, 1946) 

Rane, Leo, Ph D Lederle Laboratories, Inc , 
Pearl River, N Y Department Head, Normal 
Blood Plasma (G, 1942) 

Rantz, Lowell A , A B , M D Stanford Univ 
Hospital, San Francisco 15, Calif Assistant Pro 
lessor of Medicine (3, 1946) 

Rapoport, Samuel, M D , Ph D The Children’s 
Hospital Research Foundation, Elland and 
Bethesda, Cincinnati, 0 Research Associate 
(2, 1941) 

Rapport, David, M D 416 Huntington Ave , 
Boston, Mass Professor of Physiology, Tufts 
College Medical School (1, 1922) 

Raska, Sigwin, Ph D , 41 V University of 4Iis- 
aissippi, School of Medicine, University, iMiss 
Professor of Pharmacology (I, 1947) 
Rasmussen, Andrew Theodore, Ph D Univer- 


sity of Minnesota Medical School, Minneapolis 
Professor of Neurology (1, 1919) 

Ratner, Bret, M D 50 E 7Sth St , New York 
City Professor of Pediatrics, New York Vmv 
College of Medicine (4, 1940, 6, 1928) 

Ratner, Sarah, Ph D Dept of Pharmacology, 
N Y Univ College of Medicine, 477 First Ave , 
New York 16, N Y Assistant Professor of 
Pharmacology (2, 1944) 

Raulston, B O , A B , M D 200 S Hudson Ave , 
Los Angeles, Calif Professor of Medicine, Direc- 
tor of Clinical Teaching, and Associate Dean, the 
University of Southern California, School of 
Medicine (3, 1942) 

Ravdin, I S , M D University of Pennsylvania 
School of Medicine, Philadephia John Rhea 
Barton Professor of Suigery, Chief Surgeon, 
Hospital of the University of Pennsylvania (1, 
1930, 4, 1030) 

Rawson, Rulon W , 41 D Memorial Hospital, 
New York City Uieiiding Physician, Chief, 
Dept of Clinical Investigation, Sloan- Kettering 
Institute, issociate Professor of Medicine, Cor- 
nell Medical College (1, 1947) 

Raymond, Albert L , Ph D G D Searle & Co , 
P 0 Box 5110, Chicago SO, HI Vice President 
(2, 1932) 

Reback, John F , B S , M S 615 N Wolfe St , 
Baltimore, Md Studenl School of Hygiene, Johns 
Hopkins University (6, 1943) 

Redfield, Alfred C , Ph D Woods Hole, Mass 
Professor of Physiology, Harvard University 
(1, 1919) 

Reed, Carlos Isaac, AM, Ph D College of 
Medicine, University of Illinois, 1853 W Polk 
St , Chicago Professor of Physiology (1, 
1923) 

Reed, Emerson A , Ph D Hahnemann Med 
Col , Philadelphia, Pa Asst Professor of 
Physiology (1, 194S) 

Reed, Howard S , Ph D 3048 Life Sciences 
Bldg , Umversity of California, Berkeley 
Professor of Plant Physiology (2, 1909) 

Rehm, Warren S , Jr , Ph D , M D University 
of Louisville School of Medicine, Louisville, Ky 
Assistant Professor of Physiology (1, 1945) 
Reid, Mary E , Ph D National Institute of 
Health, Bethesda 14, Md Cylologist (5,1947) 
Reid, Marion Adelaide, A M , Ph D New Jersey 
College for Women, New Brunswick, N J (1, 
1941) 

Reunann, Hobart A , M D Jefferson Hospital, 
Philadelphia, Pa Professor of Medicine, Jef- 
ferson Medical College (4, 1933) 

Reimann, Stanley P , M D , Sc D 703 W Phil- 
Ellena St , Mount Airy, Philadelphia, Pa 
Director of the Research Institute of the Lankenau 
Hospital, Director, Institute of Cancer Research 
Associate Professor of Surgical Pathology, 
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Graduate School of Medicine, University of 
Pennsylvania, Professor of Oncology, Hahne- 
mann Medical College and Hospital, Philadel- 
phia (1, 1921, 4, 1924) 

Reinecke, Roger M , M \ , M B , Ph D , M D 
Department of Physiology, University of Minne- 
sota, Minneapolis 14 Assistant Professor (I, 
1947) 

Reiner, JohnM ,M S , Ph D Tufts College Med- 
ical School, Dept of Physiology, Boston, Moss 
(1, 1947) 

Reiner, Laszlo, M D , Ph D 165 Franklin St , 
Bloomfield, N J Director, Pharmaceutical 
Research, Wallace A Tieinan Products, Inc (2, 
1942, 6, 1933) 

Reinhold, John G , MS, Ph D Univeisity of 
Pennsylvania Hospital, Pepper Lab , Philadel- 
phia, Pa Associate in charge of Biochemistry 
(2, 1936) 

Remington, John W , AI S , PliD UiiiversiU of 
Georgia, School of Medicine, \ugusta Assistant 
Professor of Physiology (1, 1943) 

Remington, Roe E , M V , Ph D , D Sc Hender- 
sonville, N C Consultant (2, 1930, 5, 1934) 
Renfrew, Alice G , Ph D Mellon Institute of 
Industrial Research, University of Pittsburgh, 
Pittsburgh, Pa Scnwi Fellow (2, 1939) 
Renshaw, Birdsey, M A , Ph D University of 
Oregon Medical School, Portland (1, 1941) 
Reynolds, Chapman, M D Louisiana State Uni- 
versity, School of Medicine, New Orleans Assist- 
ant Professor of Pharmacology (3, 1937) 
Reynolds, Orr E , Ph D Office of Naval Re- 
search, Med Sciences Div , Washington, D C 
Head, Physiology Branch (1, 1948) 

Reynolds, Samuel R M , Ph D 4028 Deepw ood 
Rd , Baltimore 18, Md Carnegie Institution of 
Washington, Dept of Embryology, Staff Member 
and Physiologist (1, 1932) 

ReznikofT, Paul, M D New York Hospital, 525 
E 68th St , New York City Associate Pro- 
fessor of Clinical Medicine, Cornell University 
Medical College (1, 1927) 

Rhoads, Cornelius Packard, M D Memorial 
Hospital, 444 E 68th St, New \ork City' 
Director, Professor of Pathology, ComcU Uni- 
versity Medical College, Diiector of Sloan-Ket- 
lering Institute for Cancer Research (4, 1930) 
Rhoads, Jonathan Evans, B A , M D , D Sc 4023 
Pine St , Philadelphia 4, Pa Assistant Professor 
of Surgical Research (1, 1946) 

Rice, Christine E , Ph D Animal Diseases Re- 
search Inst , Canadian Dept of Agriculture, 
Hull, Quebec, Canada Agricultural Scientist 
(6, 1938) 

Rice, Harold V , Ph D Univ of Manitoba, 
Winnipeg, Manitoba, Canada Professor of 
Physiology (1, 1948) 


Rice, James C , A M , Ph D University of Mis- 
sissippi,? 0 Box 175, Lniversity Professor of 
Pharmacology (3, 1911) 

Rich, Arnold Rice, M D Joliiis Jopkins Hos- 
pital, Baltimore, Md Baxley Professor of 
Pathology, Johns Hopkins University (4, 
1924) 

Richards, Alfred N, PhD, Sc D , MD (hon), 
LLD Univ of Pcnnsvlvania School of 
Medicine, Phil idclphi 1 Emeritus Professor of 
Pharmacology, Chairman, Valional Academy of 
Sctuiccs (IR, 1900, 2, 1906, 3R, 1909) 
Richards, Oscar W , M A , Pli D Vmencaii Opti- 
cal Co , Scientific Instrument Division, Box A 
Buffalo 15, N A Chief Biologist (1, 1934) 
Richards, Richard Kohn, M D Abbott Labora- 
tories, North Chicago, III Director, Pharma- 
cologic Research, Lecturer in Pharmacology, 
N^orthnesternL niicrsily Medical School, Chicago 
(1, 1938, 3, 1947) 

Richardson, Arthur P , M D Department of 
Pharmacology, Emory University School of 
Medicine, Emory University , Ga Professor of 
Pharmacology (3, 19301 

Richardson, Luther R , Ph D P O Box 102, Col- 
lege Station, Texas (5, 1042) 

Richter, Curt P , Ph D Phipps Psychiatric 
Clinic, The Johns Hopkins Hospital, Baltimore, 
Md Issociate Professor of Psycho-biology, 
Johns Hopkins UuiicisUy (1, 1924) 

Richter, Maurice N , M D 303 E 20th St , 
New A'ork City Professor of Pathology, Hew 
York University Medical School, Director, De- 
partment of Pathology, \eiv 1 ork Post-Graduate 
Hospital (4, 1931) 

Ricketts, Henry T , M D Dept of Medicine, 
University of Chicago, Chicago, III Associate 
Professor of Medicine (I, 1940) 

Riegel, Byron, AM, Ph D Department of 
Chemistry, Northwestern University, Evanston, 
111 Professor (2, 1942) 

Riegel, Cecilia, MS, Ph D Room 563, Uni- 
versity Hospital, Philadelphia, Pa Research 
issociate. Department of Research Surgery, 
University of Pennsylvania School of Medicine 
(2, 1938) 

Ries, Fred A , M D 139 East North Ave , Balti- 
moie 2, Md Instructor in Neuiology, Johns 
Hopkins University (1, 1933) 

Rigdon, R H , M D Medical Banch, Univ of 
Texas, Galveston Professor of Experimental 
Pathology (4, 1941) 

Riggs, Douglas S, MD Harvaid Medical 
School, Boston, Mass Instructor ui Pharma- 
cology (3, 1948) 

Riggs, Lloyd K , Ph D National Daiiy Research 



/U.PI1 \BETIC \L LIST OF VLL MEMBERS OF THE SIX SOCIETIES 


605 


Laboratories, Oakdale, L I , N Y Director, 
Nttlniwnal lies (2, 1929) 

Riker, Walter F , Jr , M D Cornell Umveraitj' 
Medical College, 1300 York Wenue, Xen York, 
11, N Y [sstslanl Professor of Pharmacology 
(3, 1947) 

Riley, Richard L , AI D Columbia Univ , New 
York City jIsso in Medicine (1,1948) 
Rinehart, James F , M D Umveraity of Cali- 
fornia Medical School, Parnassus and Third 
4ves , San Francisco Professor of Pathology 
(4, 1933) 

Ring, Gordon C , M \ , Ph D Temple University 
Medical School, Broad St , Philadelphia, Pa 
(1, 1933) 

Rioch, David McKenzie, M D Chestnut Lodge 
Sanitarium, 500 W Montgomery Ave , Rock- 
ville, Md Director of Research (1,1931) 
Rittenberg, David, Ph D 630 W 168th St , 
New York City Associate Professor, College 
of Physicians and Surgeons, Columbia Umvet- 
sUy (2, 1939) 

Ritzman, E G , A M , Science (hon ) Umver- 
sity of New Hampshire, Durham Research 
Professor (5, 1933) 

Rivers, T M , M D , Sc D The Hospital of the 
Rockefeller Institute for Medical Research, 
66th St and York Ave , New York City Direc- 
tor of the Hospital, Member of the National 
icademy of Sciences (4, 1925, 6, 1921) 

Robb, Jane Sands, Sc D , M D College of Medi- 
cine, Syracuse Umversity, 761 Irving Ave , 
Syracuse, N Y Associate Professor of Phar- 
macology (1, 1924) 

Robbie, W A , M S , Ph D Department of 
Ophthalmology, College of Medicine, State Uni- 
versity of Iowa, Iowa City Research Associate 
Professor of Ophthalmology and Physiology 
(1, 1947) 

Robbins, Benjamin Howard, M S , M D Vander- 
bilt Umv School of Medicine, Nashville, Tenn 
Issociate Professor of Pharmacology (3, 1936) 
Robbins, Mary L , BA, M A , Ph D George 
Washington Umv School of Medicine, 1335 H 
Street, N W , Washington 5, D C Asst Profes- 
sor of Bacteriology (6, 1946) 

Roberts, Edward F , M D , Ph D Wyeth, Inc 
1600 Arch St , Philadelphia 3, Pa Director of 
Clinical Investigation (6, 1932) 

Roberts, Joseph T , M S , M D , Ph D Veterans 
Administration, Buffalo, N Y Chief of Medical 
Service (1, 1947) 

Roberts, Lydia J , Ph D University of Chicago, 
Chicago, 111 Professor and Chairman of De- 
partment of Home Economics (5, 1933) 
Roberts, Sidney, S B , M S , Ph D Umversity 
of California, IMedical School, Los Angeles 
4ssistant Clinical Professor of Physiological 
Chemistry (1, 1046) 


Robertson, Elizabeth Chant, M D , M A , Ph D 
Umversity of Toronto, Toronto, Canada Re- 
search Fellow tn Paediatrics (5, 1939) 

Robertson, Oswald H , M D Umversity of 
Chicago, Chicago, 111 Professor of Medicine 
(4, 1932) 

Robinson, Charles Summers, Ph D Medical 
School, Vanderbilt Umversity, Nashville, Tenn 
Professor of Biochemistry (2, 1925) 

Robinson, Elliott S,BA,MD,PhD RFD 
#4,Lacoma, N H Director, Division of Biologic 
Laboratories, Mass Dept of Health (Leave of 
Absence) (6, 1935) 

Robinson, G Canby, M D , So D , LL D Johns 
Hopkins Hospital, Baltimore, Md Lecturer in 
Medicine, Johns Hopkins University (IR, 1912 , 

3, 1921) 

Robinson, Harry J , Ph D Merck Institute for 
Therapeutic Research, Rahway, N J Assistant 
Director (3, 1946) 

Robinson, Herbert E , Ph D Sw ift and Com- 
pany, Research Laboratories, Union Stock Yards, 
Chicago 9, 111 issistant Director of Research 
(5, 1947) 

Robinson, Howard W , MS, Ph D Broad and 
Ontano Sts , Philadelphia, Pa Professor of 
Physiological Chemistry, Temple University 
School of Medicine (2, 1929) 

Robinson, Sid, Ph D Indiana University Medical 
School, Bloomington Professor of Physiology 
(1, 1941) 

Robinson, True W , Ph D Wnght-Patterson Air 
Force Base, Aero Medical Lab , Dayton, Ohio 
Chief, Metabolism Unit (1, 1948) 

Roblin, Richard O , Jr , M A , Ph D 1937 West 
Main St , Stamford, Conn Director, Chemo- 
therapy Division, i.merican Cyanamid Co (2, 
1946,6, 1947) 

Robscheit-Robbins, F S , Ph D University of 
Rochester School of Medicine and Dentistry, 
Rochester, N Y Associate in Pathology (1, 
1925,4, 1930) 

Rodbard, Simon, Ph D Cardiovascular Dept , 
Michael Reese Hospital, 29th and Ellis Aves , 
Chicago, 111 (1, 1942; 

Roe, Joseph Hyram, M A , Ph D George Wash- 
ington University School of Medicine, Wash- 
ington, D C Professor of Biochemistry 
(2. 1927 , 5, 1933) 

Roeder, Kenneth D , M A Tufts College, Med- 
ford, Mass Associate Professor of Biology 
(1, 1942) 

Roepke, Martin Henry, Ph D University Farm, 
St Paul, Minn Professor, Veterinary Medi- 
cine (3, 1937) 

Rogers, Fred T , AM, Ph D , IM D Dallas 
Medical and Surgical Clinic, 4105 Live Oak St , 
Dallas 1, Te^as (1, 1917) 

Rogoff, Julius M , Ph G , M D , Sc D School of 
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Medicine, University of Pittsburgh, Pittsburgh, 
Pa Professor of Endocrinology (1, 1916, 

3, 1916) 

Ronzoni, Ethel, hi A , Ph D Washington Uni- 
versity Medical School, St Louis 4, Mo Assist- 
ant Professor of Biological Chemistry (2, 1923) 
Root, Howard F , M D 44 D\\ ight St , Brookline, 
Mass Associate in Medicine, Harvard Medical 
School (5. 1933) 

Root, Walter S , Ph D College of Physicians and 
Surgeons, Columbia University, 630 W 163th 
St , New York Citj Piofessor of Physiology 
(1, 1932) 

Rosahn, Paul D , M D 92 Grand St , New Britain, 
Conn Pathologist, New Britain General Hos- 
pital, Associate Clinical Professor of Pathology, 
Yale University School of Medicine, New Haven 
(4, 1934) 

Rose, William C , Ph D , D Sc University of 
Illinois, Urbana Professor of Biochemist) y, 
and Acting Head of Chcmishy Dept, Member, 
National Academy of Sciences (2, 1912, 5, 1933) 
Rosenblueth, Arturo, hi D Instituto Nacional de 
Cardiologia, Calzada de la Piedad 300, Mexico 
D F , Mexico (1. 1932) 

Rosenfeld, Morris, hi D Johns Hopkins School 
of Medicine, Baltimore, hid Associate in 
Pharmacology and Experimental Therapeutics 
Captain, MC, US L (3, 1934) 

Rosenow, Edward C , hi D , hon LL D and D Sc 
Research Dept , Longview State Hospital, Cin- 
cinnati 16, Ohio (4,1913,6,1915) 
osenthal, Otto, hi D Universiti of Pennsyl- 
vania School of hledicine, Philadelphia, Pa 
Asst Prof of Cancer Reseat ch, Hairison Dept 
of Surgical Research (2, 1946) 

Rosenthal, Sanford M , hi D National Institute 
of Health, Bethesda, hid Senior Pharmacologist, 
U S Public Health Service (3, 1925) 

Rosenthal, S R , M D , Ph D University of 
Illinois College of Medicine, Chicago As- 
sistant Professor of Bacteriology and Public 
Health, Director, Tice Laboialoi y foi BCG 
Vaccination against Tiibeiculosis, Municipal 
Tuberculosis Sanatorium (1, 1948, 4, 1941) 
Ross, Joseph F , M D The Robert Dawson Evans 
Memorial, 65 E Newton St , Boston, hlass 
Member of the Department, Physician, Massa- 
chusetts Memorial Hospital, Associate Professor 
of Medicine, Boston University School of Medi- 
cine (4, 1941) 

Rossiter, R J ,Ph D ,F R I C Univ of Western 
Ontario, London, Ontario, Canada Professor of 
Biochemist) y (2, 1948) 

Rostorfer, Howard Hayes, BA, MS, Ph D 
Department of Physiology, Indiana University, 
Bloomington, Indiana Assistant Professor of 
Physiology (1, 1946) 

Roth, Grace M , MS, Ph D hlayo Clinic, 


Rochester, hlmn Associate in Clinical Physi- 
ology (1, 1939) 

Roth, L W ,M V,PhD Department of Pharma 
tolog\ , The Abbott Research Laboratories, 
North Chicago, III Risearch Pharmacologist 
(i, 1947) 

Rothemund, Paul W K , Dipl -Ing , Dr -Ing 
(hlunich) Antioch College, Yellow Springs, 
O Piofessor of Chemistry and Research Chem- 
ist, The C F Kettering Foundation, Issociate 
Proftssoi , Department of Chemistry, Ohio Stale 
Uniecrsity (2, 1940) 

Rous, Peyton, hi D , Sc D Rockefeller Institute 
for hlcdical Research, York Ave at 66tfa St , 
New York City Member, Member of the Na- 
tional Academy of Sciences (4, 1913) 

Routh, Joseph I , hi S , Ph D State University 
of Iowa, Iowa City Issociate Professor of Bio- 
chemistry (2, 1942) 

Roienstine, Emery Andrew, B , M D 477 First 
A\c , New York, N Y Professor of Anesthesia, 
Aew York Uniiersity, Director, Diiision of 
Anesthesia, Bellevue Hospilal (3, 1944) 

Rowntree, Jennie I , hi S . Ph D University of 
Washington, Seattle Professor of Home Eco- 
nomics (5, 1933) 

Rowntree, L G.MD.ScD, FVCP DuPont 
Building, E Flagler St vt2nd Vie , Miami, Fla 
(1, 1911,2, 1910,3, 190S,4, prior to 1920,3,1933) 

Rubenstein, Boris B , Ph D , hi D Dept of 
hletabolic A Endocrine Research, Michael Reese 
Hospital, East 59th St & Ellis Vx c , Chicago, III 
(1, 1934) 

Rubin, Saul H , hi S , Ph D Hoffinaim La Roche, 
Inc , Nutley 10, N J Director, Nutrition 
Laboi atones (2, 5, 1947) 

Ruch, Theodore C , hi V , Ph D 204B Physiol- 
og\ II ill, University of Washington, Seattle 5 
Professor of Phijsiology and Biophysics (1, 
1933) 

Ruchman, Isaac, Ph D Cincinnati General Hos- 
pital, Cincinnati, Ohio Issf Professor of Bac- 
tciiology (6, 19 IS) 

Rusch, Harold Paul, hi D University' of Wis- 
consin Medical School, hic Vrdle hlemorial 
Laboratory', hladison 6 Professor of Oncology 
Diiccto) of Me irdle Memorial Laboratory for 
Cancer Reseat ch (4, 1940) 

Rusoff, Louis L , Ph D Louisiana State Univ, 
Baton Rouge, La Issoc Dai t y Nutritionist in 
Expel imcnt Station and .Issoc Professor of Nu- 
trition (5, 1948) 

Russell, Walter C , Ph D , Sc D (hon ) New 
Jersey Vgricultural Experiment Station, Rutgers 
University, New Brunswick Research Specialist 
and Professor oj Ag> icultural Biochemistry (2, 
1932, 5, 1933) 

Ryan, Andrew Howard, hi D Chicago hledical 
School, 710 S Wolcott Ave , Chicago, 111 Asso- 
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ciafi- Professor of Phjsiologn and Pharmacology 
(1, 1912) 

ilvland, David ■V , M D St inlord Uuiv Hospit \1, 
San Francisco 15, Cihf Issociato Professor of 
Jltdicinc, Stanford Uiiw School oj Medicine 
(3, 1946) 

Jabin, Albert, VS, M D Cluldrcn’s Hospital 
Risearch Foundation, Cincinnati, Ohio Piofts 
sore/ Research Pedtaliics, L/niv of Cincinnati 
(6, 1940) 

Jacks, Jacob, Ph D , M D Biologj Dept , 
Brookliaven National Laboratorj , Upton, L I , 
NY Scicniisl (1, 1948,3, 1933) 

Jah, Peter P T , M S , Ph D Division of Pliar- 
niacology and Experiinental Therapeutics, Univ 
of Calif , San Francisco, Calif Lecturer in 
Pharmacology (3, 1941) 

Jahjan, Melville, A M , Ph D Frederick Stearns 
and Company Division, Sterling Drug, Inc, 
Detroit, Mich Vice President and Director of 
Research (2, 1932) 

Jalk, Jonas E , IM D Scliool of Medicine, Lni 
vcrsitj of Pittsburgh, Pittsburgh, Penn Is 
sociate Research Professor of Bacteriology (6, 
1947) 

Salmon, W D , A M Alabama Polytechnic 
Institute, Auburn Animal Nutritionist (2, 
1929 , 5, 1933) 

Salter, William T , BA, M D Yale School of 
Medicine, 333 Cedar St , New Haven, Conn Pro- 
fessor of Pharmacology (1, 1933, 3, 1942, 5, 
1934) 

Sammis, Florence E , M D 133 E 58th St , 
New York City Physician, Ulergy, O P D , 
New York Hospital (6, 1943) 

Sampson, John J , M D 490 Post St , San Fran- 
cisco, Cahf (1, 1932) 

Sampson, Myra M , AM, Ph D Smith College, 
Northampton, Mass Professor of Zoology (5, 
1933) 

Samuels, Leo T , Ph D University of Utah Medi- 
cal School, Salt Lake City Professor and Head 
of Dept of Biochemistry (2, 1941,3, 1937) 
Sandels, Margaret R , AM, Ph D Florida 
State University, Tallahassee Dean of School 
of Home Economics, Professor of Nutrition 
(5, 1933) 

Sandiford, Irene, Ph D Billings Hospital, Uni- 
versity of Chicago, Chicago, III Assistant 
Professor of Medicine (2, 1925 , 5, 1933) 
sndow, Alexander, Ph D Washington Square 
College, New York University, New Y'ork 3, 

^ Y Assistant Professor of Biology (1, 
1945) 

Sandweiss. David J , M D 9739 Dexter Ave , 
etroit, Mioh Instructor in Clinical Medicine, 
oyne University College of Medicine, Physi- 
«an. Harper Hospital (OPD), Attending Physi- 


cian Gastroenterology and Gastroscopy, North 
End Community Fund Clinic (1, 1944) 
Sanford, Arthur H , A M , M D Clinical Labora- 
tories, Mayo Clinic, Rochester, Mmn Head, 
Division of Clinical Laboratories (6, 1920) 
Santos, Francisco O , M S , Ph D University of 
the Philippines, Los Banos, Laguna Professor 
and Head of Department of Agricultural Chemis- 
try, College of Agriculture (5, 1936) 

Saphir, Otto, M D Michael Reese Hospital, 
29th St and Ellis Ave , Chicago 16, 111 Path- 
ologist, Michael Reese Hospital, Clinical Pro- 
fessor of Pathology, University of Illinois Medical 
School (4, 1927) 

Saphra, Ivan, AI D Beth Israel Hospital, New 
Y'ork City Issoc Bacteriologist (6, 1946) 
Sarett, Herbert P , M S , Ph D Tulane Medical 
School, 1430 Tulane Ave , New Orleans 13, La 
Assistant Professor of Biochemistry (2, 1946, 
5, 1947) 

Saslow, George, Ph D , M D Department of 
Neuropsychiatry, Washington Umversity Medi- 
cal School, 640 South Kingshighway, St Louis, 
Mo Assistant Professor of Psychiatry Associate 
Physician to the Student Health Service (1, 
1936) 

Satterfield, G Howard, A M State College of 
Agriculture and Engineering, University of 
North Carolina, Raleigh Professor of Biochem- 
istry (2, 1944 , 5, 1941) 

Saul, Leon Joseph, M A , M D Room 1907, 255 
S 17th St , Philadelphia 3, Pa (1, 1933) 
Saunders, Felix, Ph D 231 Playa del Sur, La 
Jolla, Cahf (2, 1938) 

Sawyer, Margaret E MacKay, M A , Ph D 142 
Lower Albert St , Kingston, Ontario, Canada 
(1, 1935) 

Sawyer, Wilbur A , M D 3927 Idaho Ave , N W , 
Washington, D C (4, 1930) 

Saxton, John A , Jr , M D Snodgrass Laboratory 
of Pathology and Bacteriology, 1430 Carroll St , 
St Louis, Mo Assistant Professor of Pathology, 
Washington University School of Medicine, 
Laboratory Director, Hospital Division, City of 
St Louis (4, 1944) 

Sayers, George, M S , Ph D Department of 
Phainiacologj , University of Utah, Salt Lake 
City 1, Utah issislanl Professor of Pharma- 
cology (1, 1948, 3, 1947) 

Scanunon, Richard E , M A , Ph D 172 S E 
Bedford St , Nlinneapolis, Nlinn Distinguished 
Service Professor in the Graduate School, Uni- 
versity of Minnesota (1, 1923) 

Scantlebiiry, Ronald E , Ph D Stanford Umv 
Res Inst , Stanford, Calif Director, Dept of 
Physiology (1, 1948) 

Schales, Otto, D Sc Ochsner Clinic, Prytania and 
Ahne Sts , New Orleans, La Director of Chemical 
Research, Ochsner Foundation, Director of the 
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Biochemical Laboralorij, Ochsner Clinic, As- 
sistant Professor of Biochemislry, Tulane 
University School of Medicine (2, 1944) 
Scharles, Frederick H, MD 911 Alinj. Ave, 
Oakland, Calif (5, 1935) 

Schattenberg, Herbert John, M S , hi D Labora- 
tory of Clinical Pathology, 220-222 Medical 
Arts Bldg , San Antonio, Te\as Director (1, 
1940) 

Schenken, JohnR,MD Univ of Nebraska Col- 
lege of Medicine, Omaha, Neb Professor of 
Pathology and Bacteriology (4, 1942) 
Scherago, Morns, DVM Univ of Kentucky, 
Lexington, Ky Professor and Head, Dept of 
Bacteriology (6, 1948) 

Scherp, Henry W , M S , Ph D Univ of Roches- 
ter School of hledicine and Dentistry, 260 Crit- 
ten.den.Blvd , Rochester 7, N Y Associate Pro- 
fessor of Bacteriology and Immunology (6, 
1940) 

Schick, Bela, M D 17 E 84th St , New York 
City Pediatrician, Mt Sinai Hospital, Sea Vtctu 
Hospital (6, 1924) 

Schiffnn, Milton J , MS, Ph D Hoffmann- 
LaRoche, Inc , Chicago, 111 Research Consul- 
tant (1, 1943) 

Schiller, Alfred A , hi D Univ of Illinois Col 
of Med , Chicago, 111 Asst Professor of Physi- 
ology (1, 1948) 

Schlenk, Fritz, Ph D Science Hall, Iona State 
College, Ames Professor of Bacicnology (2, 
1942) 

Schlesinger, M J , Ph D , M D Beth Israel 
Hospital, 330 Brookline Ave , Boston, Mass 
Assistant Professoi of Pathology, Harvard Medi- 
cal School, Director of Pathology, Beth Israel 
Hospital (4,1942 , 6,1921) 

Schlomovitz, Benjamin H , M D 1210 Majestic 
Bldg , 231 W Wisconsin Ave , Milwaukee, Wis 
Director, Clinical and Research Laboratory, 
Veterans Administralion Hospital, Wood, IFts- 
consin (1, 1919) 

Schlumberger, Hans G , hi D Ohio Slate Uni- 
versity School of hledicine, Columbus Is- 
sociate Professor in Pathology (4, 1945) 
Schmeisser, Harry C , M D University of 
Tennessee, Memphis Professor of Pathology 
(4, 1937) 

Schmidt, Carl F , M D hledical School, Uni- 
versity of Pennsylvania, Philadelphia Pro 
fessor of Pharmacology (1, 1929 , 3, 1924) 
Schmidt, C Robert, Ph D , hi D Hertzler 
Clinic, Halstead, Kan Resident Surgeon Major 
(MC) A US (I, 1940) 

Schmidt, Gerhard, M D Boston Dispensary, 
25 Bennett St , Boston, Mass Senior Research 
Fellow, Tufts College Medical School (2, 1939) 
Schmidt, L H , Ph D Christ Hospital Institute 


of Medical Research, Cincinnati, 0 Director 
of Research, Associate Research Professor of Bio 
chemistry, College of Medicine, University of 
Cincinnati (2,1936,3,1946) 

Schmitt, Francis Otto, Ph D Dept of Biology, 
hlassachusetts Institute of Technology, Cam- 
bridge Professor of Biology (1, 1930) 
Schmitt, Otto H , Ph D Department of Phjsics, 
University of Minnesota, hlinneapolis 14 As 
sociato Professor of Zoology and Physics (1, 
1917) 

Schnedorf, Jerome G , M D , Ph D 3111 Irgonne 
Circle, Santa Barbara, Calif (1, 1941) 
Schneider, Edward C , Ph D , Sc D , 25 Gordon 
Place, hliddictow n. Conn Professor of Biology 
(retired), Wesleyan Lniicrsity (IR, 1912, 2, 
1912) 

Schneider, Howard A , hi S , Ph D The Rockc- 
feller Institute for hlcdital Research, 66th Street 
and York Wenue, New York 21, N Y Is- 
sociatc (5, 1947) 

Schneierson, S Stanlcj, hi D hlount Sinai Hos- 
pital, 2 East 100th St , New York 29, N Y Uso- 
ciatc Bacteriologist (6, 1946) 

Schoenbach, Emanuel B , hi D Johns Hopkins 
School of Iljgicno, 615 N Wolfe St , Baltimore, 
hid Associate Professor of Preventive Medicine 
(6, 1941) 

Schoepfle, Gordon M , V hi , Ph D Washington 
University, School of Medicine, St Louis, hlo 
Assistant Professor of Physiology (1, 1943) 
Scholander, P F , hi D , Ph D Department of 
Zoology, Swarthmore College, Swarthniorc, Pa 
Research Biologist (1, 1947) 

Schradieck, Constant E , hi D General Delivery 
Germantown, Philadelphia, Pa (6, 1921) 
Schreiner, Oswald, hi S , Ph D Bureau of Plant 
Industry, U S Department of Agriculture, 
Washington 25, D C Chief, Division of Soil 
Fertility Investigations (2, 1908) 

Schroeder, E F , hi S , Ph D G D Searle & 
Co , P 0 Box 5110, Chicago SO, 111 Research 
Biochemist (2, 1938) 

Schroeder, Henn \ , hi D Hypertension Divi- 
sion, Depirtnient of Intel nal hledicine, Wash- 
ington Umvcrsitj, 640 S Kingshighw aj , St 
Louis 10, hlo (1, 1917) 

Schubert, hlaxwell, A hi , Ph D Department of 
Therapeutics, N Y U College of hledicine, 477 
First Avenue, New York 10, N Y Rtstarch 
Associate in Therapeutics (3, 1947) 

Schuck, Cecelia, Ph D Purdue University, 
Lafayette, Ind Professor of Nutrition, De- 
partment of Home Economics (5, 1941) 

Schultz, Edwin William, hi D 743 Cooksey Lane, 
Stanford University, Calif Professor of Bac- 
teriology and Experimental Pathology (4, 1927 , 
6, 1928) 

Schultz, Fred H , Jr , Ph D Commercial Sol- 
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vents Corporation, Terre Haute, Ind Research 
Pharmacologist (3, 194S) 

Schultze, Max O , Ph D Di\ ision of Agricultural 
Biochemistry, Uiuv of Minnesota, St Paul S, 
iimn Professor (2, 193S) 

Schweizer, Malvina, Ph D Washington Square 
College of Arts and Sciences, New York Uni- 
versity, New York, N Y Instructor in Biology 
(1. 1944) 

Schwerma, Henrj, PhD Noithuestein Univ , 
Chicago, 111 Instr in Physiology (1, 1948) 
Schwimmer, Sigmund, M S , Ph D Luzj me Re 
search Laboratorj , SOO Buchanan Street, Albanj 
G, Calif Chemist, U S Department of -^gri 
culture, U S Bureiu of Agricultural and 
Industrial Chemistrv (2, 1947) 

Scott, Charles Covert, Ph D , hi D Iiilon Clinic, 
Shelbjville, Ind (3, 1945) 

SmU, Davvd Alymer, M A , Ph D Connaught 
Laboratones, University of Toronto, Toronto 
5, Ontario, Canada Research Member (2, 1935) 
Scott, Ernest L , Ph D 64 South St , Bogota, 
N J Associate Professor of Physiology, Emeri- 
tus, Columbia University (IR, 1914, 2, 1915) 
Scott, Frederick Hughes, Ph D , Sc D , MB 
Umversity of Minnesota, Minneapolis Profes- 
sor of Physiology, Emeritus (IR, 1908, 2, 1909) 
Scott, John C , Ph D Hahnemann Medical 
College, Philadelphia, Pa Professor of Physi- 
ology and Head of the Department (1, 1936) 
Scott, R W , A M , M D City Hospital, Cleve- 
land, 0 Professor of Clinical Medicine, IFest- 
ern Reserve University, Physician-in-Chief, 
Cleveland City Hospital (1, 1917, 3, 1917) 

Scott, V Brown, Ph D , M D Inlow Clinic, Shel- 
byville, Ind Internist, Division of Medicine 
(1. 1941) 

Scott, W J Merle, M D University of Roches- 
ter Medical School, Rochester, N Y Asso- 
ciate Professor of Surgery (4, 1925) 

Scott, W W , Ph D , M D Brady Urological Inst , 
The Johns Hopkins Hospital, Baltimore 5, Md 
(1. 1943) 

Scudi, John V Ph D P> ridium Corporation, 
Nepera Park, Yonkers 2, N Y Director of 
Research (2,1942,5, 1945) 

Seager, Lloyd D , M S , M D Woman’s Medical 
College of Pennsylvania, East Falls, Phda- 
delphia Professor of Pharmacology and Toxicol- 
ogy (3, 1939) 

Sealock, Robert R , Ph D Iowa State College, 
Ames Associate Professor of Chemistry (2, 
1940, 3, 1941) 

Seastone, C V , Jr , M D University of Wis- 
consin Medical School, Madison Professor of 
Medical Bacteriology, Dept Chairman (6, 1939) 
Sebrell, W H , Jr , M D National Institutes of 
Health, Bethesda, Md Director, Experimental 
Biology and Medicine Institute, Professorial Lec- 


turer on Nutrition, George Washington University 
(2, 1938, 5, 1937) 

Seecof, David P , M D 1970 Daly Ave , Bronx, 
Nett York City (4, 1927) 

Secgal, David, M D Maimomdes Hospital, 
Brooklj'n, N Y Director of Medical Services 
(6, 1930) 

Seegers, Walter H , Ph D Wayne University 
College of Medicine, Detroit 26, Mich Profes- 
sor of Physiology (1, 1947, 2, 1941) 

Seevers, Maurice Harrison, Ph D , M D 
Umversity of Michigan, Ann Arbor Professor 
of Pharmacology (1, 1933,3, 1930) 

Segaloif, Albert, M D Alton Ochsner Medical 
Foundation, 3503 Prytania St , New Orleans, La 
Director of Endocrine Research (4, 1946) 
Seibert, Florence B , Ph D , Sc D , LL D Henry 
Phipps Institute, University of Pennsylvama, 
7th and Lombard Sts , Philadelphia Asso- 
ciate Professor of Biochemistry (2, 1925) 
Seidell, Atherton, M S , Ph D 2301 Connecticut 
Ave , Washington, D C Special Expert, 
National Institute of Health (2, 1924) 

Seifter, Joseph, M D Wyeth Institute of Applied 
Biochemistry, Philadelphia, Pa Director of 
Research (3, 1940) 

Seifter, Sam, M S , Ph D 350 Henry St , Brook- 
Ij n 2, N Y Assistant Professor of Biochemistry, 
Long Island College of Medicine (2, 1946) 
Selkurt, Ewald E , Ph D School of Medicine, 
Western Reserve University, Cleveland 6, O 
Senior Instructor in Physiology (1, 1945) 
Selle, Wilber Arthur, Ph D Medical School, 
University of Texas, Galveston Professor of 
Physiology (1, 1938) 

Sellers, E A , M D , Ph D Department of Phys- 
iology, University of Toronto, Ontario, Canada 
Assoc Professor of Physiology, Assoc Professor 
in the Banting and Best Dept of Medical Re- 
search (1, 1947) 

Selye, Hans, M D , Ph D , D Sc , F R S (c ) 
Inst of Experimental Medicine and Surgery, 
Umv of Montreal, Montreal, Canada Professor 
and Director (1, 1934) 

Sendroy, Julius, Jr , M A , Ph D Naval Medical 
Research Institute, National Naval Medical 
Center, Bethesda, Md Chief Chemist (2, 
1928) 

Sevag, M G , Ph D Department of Bacteri- 
ology, University of Pennsylvania School of 
Medicine, Philadelphia Associate Professor of 
Biochemistry in Bacteriology (6, 1941) 
Sevringhaus, Elmer L , M A , M D Hoffmann- 
LaRoche, Inc , Nutlej 10, N J Director of 
Clinical Research, Clinical Professor of Medi- 
cine, New York Medical College, Director, En- 
docrinology and Metabolism, Jersey City Med 
Center (2, 1923, 5, 1939) 

Shaffer, Morris F , D Phil Department of Pathol- 
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ogy and Bacteriology, School of Medicine, Tulane 
University of Louisiana, New Orleans Head of 
Deparhncnt (4, 1939, G, 1937) 

Shaffer, Philip A , Ph D Washington University 
Medical School, St Louis 40, Mo Disliiigmahed 
Service Professor of Biological Chemistry, Mem- 
ber National Academy of Sciences (2, 1906, 3, 
1935) 

Shanes, Abraham M , MS, Ph D Dept of 
Physiology and Biophysics, Georgetown Univ 
School of Medicine, Washington 7, D C (1, 1946) 
Shank, Robert E , hi D Washington University 
Sch of Med , St Louis, hlo Prof of Preven- 
tive Med (2, 1947) 

Shannon, James A , Ph D , M D Squibb Insti- 
tute for Medical Research, New Brunsn ick, N J 
Director, Squibb Institute for Medical Research 
(1, 1933, 3, 1945) 

Shapiro, Herbert, Ph D Henry Phipps Insti- 
tute, 7th & Lombard St , Philadelphia 47, Pa 
Res Associate Bethesda 14, Md (1, 1937) 
Sharpless, George R , hi S , Sc D Lcdcrlc 
Laboratories, Pearl River, N h. Research 
Biochemist (5, 1942) 

Shaw, J C , hi S , Ph D Department of Dairy 
Husbandry, University of hlaryland, College 
Park, hid Professor (1, 1947) 

Shaw, James H , Ph D Harvard School of Dental 
Medicine, Boston, hlass Assoc in Nutrition 
(5, 1948) 

Shaw, Myrtle, M S , Ph D 11 S Lake Ave , 
Albany, N Y Senior Bacteriologist, Division 
of Laboratories and Research, New York Slate 
Department of Health (6, 1937) 

Shay, Harry, M D Temple University School of 
hledicine, Philadelphia, Pa Director, Pels 
Research Institute and Clinical Professor of 
Medicine (1, 1944) 

Shear, M J , Ph D National Cancer Institute, 
Bethesda, Md Chief Biochemist and Chair- 
man, Chemotherapy Section (2, 1930) 

Sheard, Charles, A M , Ph D hlayo Foundation, 
Rochester, Minn Chief of the Division of 
Physics and Biophysical Research and Professor 
of Physiological Optics and Biophysics, Univer- 
sity of Minnesota (1, 1925) 

Sheehan, Donal, hi D , D Sc The Common- 
wealth Fund, New Yoik City Geneial Direc- 
tor (1, 1938) 

Shelesnyak, M C , Ph D Office of Naval Re- 
search, Med Sciences Div , Washington, D C 
Head, Human Ecology Branch (1, 1948) 
Shelley, Walter Brown, Ph D , hi D University 
of Pennsylvania School of Medicine \.ssistant 
Instructor of Dermatology (1, 1946) 

Shemin, David, A M , Ph D Columbia University, 
College of Physicians and Surgeons, 630 W 168th 
St , New York City Assistant Professor of Bio- 
chemistry (2, 1944) 


Sheppard, Fay, M S University of Oklahoma 
Medical School, Oklahoma City Instructor in 
Biochemistry (2, 1936) 

Sherman, Henry C , hi , Ph D , Sc D Colum 
bn University, New York City Mitchell Pro- 
fessor Emeritus of Chemistry, Member, National 
Academy of Sciences (IR, 1923 , 2, 1906 , 3, 1933) 
Sherwin, Carl Paxson, Sc D , M D , Dr P H , 
LL D 6 Carstensen Rd , Scarsdale, N Y 
Director of Metabolic Service, St Vincent’s 
Hospital, issociatc Physician, French Hospital 
(1, 1919, 2, 1917) 

Sherwood, Noble P, PhD, hi D 517 fanow 
Hall, Univ of Kansas, Lawrence, Kan Pro- 
fessor of Bacteriology (6, 1928) 

Sherwood, Thomas Cecil, hi A , Ph D , M D 
1824 Robert St , New Orleans, La Southern 
Baptist Hospital Staff Member, Internal Medi- 
cine (1, 1938) 

Shcttles, Landrum B , Ph D , hi D College of 
Physicians and Surgeons, Columbia Presby- 
terian Medical Center, Bo\ 330, 622 W 16Sth 
St , New York City (1, 1946) 

Shideman, Frederick E , B V , Ph D Dept of 
Ph irniacology , University of Michigan, Inn 
Irbor Instructor of Pharmacology (3, 1944) 
Shimkin, Michael Boris, MD University of 
California hledical School, San Francisco 
Director, Laboratory of experimental Oncology 
(1, 1940) 

Shipley, Reginald A , M D Western Reserve 
University School of Medicine, Cleveland 6, 0 
Assistant Professor of Medicine (1, 1945) 
Shipley, Robert E , hi D Lilly Laboratory for 
Clinical Research, Indianapolis City Hospital, 
Imlmnapolis, Ind (1, 1945) 

Shive, hVilliam, Ph D Univ of Texas, lustin, 
Texas .Issoc Professor of Chemistry (2, 1948) 
Shlaer, Simon, hi I , Ph D Box 1663, Los 
Vlamos, New hlcxico (1, 1938) 

Shock, Nathan W , Ph D Section on Gerontol 
ogy, U S Public Health Service, Baltimore 
City' Hospitals, Baltimore 24, hid Chief, 
Section on Gerontology, U S Public Health 
Service, National Institute of Health, Bethesda, 
Md (1, 1942) 

Shoemaker, Harold A , hi S , Ph D University 
of Oklahoma School of Medicine, 801 E 13th St , 
Oklahoma City Assistant Dean, Professor of 
Pharmacology (3, 1941) 

Shope, Richard E , hi D Ridge Road, Ivingstou, 
N J (4, 1934) 

Shorr, Ephraim, B A , hi D The New York Hos- 
pital, 525 East 6Sth St , New Y^ork City issist- 
ant Professoi of Medicine, Cornell University 
Medical College, Assistant Attending Physician, 
The New York Hospital (1, 1931, 3, 1942) 
Shrigley, E W, PIiD , hID Yale University 
School of hledicine. Dept of Bacteriology and 
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Immunology, New Hiven, Conn Asst Professor 
of BacUnologtj (G, 1946) 

Shwartzman, Gregory, M D 230 E 60th St , 
Nen York City Head of Department of Bac- 
teriology, Mount Sinai Hospital, Professor of 
Bacteriology, Columbia University (4, 1929, 
6, 1930) 

Sichel, F J M , Sc M , Ph D College of Medi- 
cine, University of Vermont, Burlington Asso- 
ciate Professor of Physiology (1, 1939) 

Sickles, Grace M , B A 2201 Twelfth St , Troy, 
N Y Associate Bacteriologist, Division of 
Laboratories and Research, Hew York Slate 
Department of Health (6, 1932) 

Sickles, Gretchen R , A B Division of Labora- 
tories and Research, New York State Depart- 
ment of Health, Albany, N Y Assistant 
Bacteriologist (G, 1937) 

Siebenmann, Charles O , Ch E , D Eng Con- 
naught Medical Research Laboratories, Dniv of 
Toronto, Toronto 5, Ontario, Canada Research 
Associate (3, 1946) 

Siebert, Walter J , M D Lutheran Hospital, 
St Louis, Mo Director of Laboratories and 
Pathologist (4, 1932) 

Silber, Robert H , Ph D Merck Institute for 
Therapeutic Reseaich, Linden, N J Depart- 
ment Head (2, 1948) 

Silberberg, Martin, M D Snodgras Laboratory of 
Pathology, City Hospital, 1430 Carrol St , St 
Louis 4, Mo Instructor in Pathology, Wash- 
ington University, School of Medicine (4, 
1944) 

Silberberg, Ruth, M D Snodgras Laboratory of 
Pathology, City' Hospital, 1430 Carroll St , St 
Louis 4, Mo Inslructo) in Pathology, Washing- 
ton University, School of Medicine (4, 1944) 
Silvette, Herbert, MS, Ph D University of 
Virginia Medical School, University, Va (IR, 
1943, 3, 1940) 

Simmonds, Sofia, Ph D Yale Univ , Osborn 
Botanical Laboratory, Nen Haven, Conn In- 
structor in Microbiology (2, 1948) 

Simon, Frank A , M D 332 West Broadway, 
Louisville, Ky (G 1934) 

Simonds, James P , Ph D , M D Northwestern 
University Medical School, 234 E Pearson St , 
Chicago 2, 111 Emeritus Professor of Pathology 
(4, prior to 1920) 

Simonson, Ernst, M D c/o Laboratory of Physi- 
ological Hygiene, Stadium South Tower, Uni- 
%er3ity of Minnesota, Minneapolis 14 Associate 
Professor of Physiology (1, 1941) 

Simpson, Miriam E , M V , Ph D , M D Div of 
■Vnatomy, Umv of Calif , Berkeley , Calif Pro 
lessor of Anatomy (1, 1946) 

Sinclair, Robert Gordon, Ph D , F R S C 
Queen’s University , Kingston, Ont , Canada 
Professor of Biochemistry (2, 1931) 


6n 

Singal, Sam A , Ph D Univ of Georgia School 
of Medicine, Augusta, Ga Asst Professor of 
Biochemistry (2, 1948) 

Singer, Thomas P , Ph D Western Reserve 
Umv , Cleveland, Ohio Asst Professor of Bio- 
chemistry (2, 1948) 

Sizer, Irwin W , Ph D Massachusetts Institute of 
Technology, Cambridge Associate Professor of 
Physiology (1, 1944) 

Skinner, John Taylor, MS, Ph D c/o The 
Grapette Co , Camden, Arkansas Chief Chemist 
(2, 1946) 

Slaughter, Donald, M D Umv of South Dakota, 
School of Medical Sciences, Vermillion, S D 
Dean (3, 1938) 

Slonaker, James R , Ph D 334 Kingsley Ave , 
Palo Alto, Calif Professor of Physiology, 
Leland Stanford Junior University (1, 1917) 

Smadel, Joseph Edwin, M D Department of 
Virus and Rickettsial Diseases, Army Medical 
Department, Research and Graduate School, 
Washington 12, D C Scientific Director (4, 
1940, G, 1937) 

Small, James C , M D 101 S 39th St , Phil- 
adelphia, Pa Associate in Medicine, Graduate 
School of Medicine, University of Pennsylvania 
(4, 1927) 

Smetana, Hans F , M D Army Institute of Pa- 
thology , 7th St , and Independence Ave , Wash- 
ington 25, D C (4, 1934) 

Smith, Arthur H , MS, Ph D Wayne Univer- 
sity College of Medicine, Detroit 26, Mich Pro- 
fessor of Physiological Chemistry (1, 1923, 
2, 1921,5, 1933) 

Smith, Austin Edward, M D , C M , M Sc (Med ) 
American Medical Association, 535 N Dearborn 
St , Chicago, 111 Acting Secretary of the Coun- 
cil on Pharmacy and Chemistry, American Medi- 
cal Issocialion, Research Associate {Instructor), 
Dept of Pharmacology, University of Chicago 
(3, 1942) 

Smith, Clarence A , MS, Ph D Standard 
Brands, Inc , 595 Madison Ave , New York City 
Technical Director, Agricultural Department 
(1, 1921) 

Smith, David T Duke Hospital, Durham, N C 
Professor of Bacteriology and Issociate Profes- 
sor of Medicine (5, 1943) 

Smith, Dietrich Conrad, A M , Ph D University 
of Maryland School of Medicine, Lombard and 
Greene Sts , Baltimore Associate Professor of 
Physiology (1, 1937) 

Smith, Douglas C ,M S , Ph D Argonne National 
Laboratory, P 0 Box 5207, Chicago SO, HI (1, 
1047) 

Smith, Edwin L , Ph D Um\ of Texas Dental 
Sch , Houston, Texas Professor of Physiology 
(1, 1948) 

Smith, Elinor Van Dorn, Ph D 5 Middle St , 
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Hadley, Mass Associate Professor of Bacteri- 
ology, Smith College (6, 1940) 

Smith, Elizabeth E B , Ph D c/o Dr Paul K 
Smith, 1335 H St , N W , Washington 5, D C 
(2, 1938) 

Smith, Emil L , Ph D School of Medicine, Univ 
of Utah, Salt Lake City 1, Utah Associate Pro- 
fessor of Biochemistry (2, 1946) 

Smith, Erma A , M 4 , Ph D , M D College 
Station, Durham, N G (1, 1928) 

Smith, George H , M A , Ph D , M A (hon ), 
ScD School of Medicine, Yale University, 
New Haven, Conn Professor of Immunology 
and Assistant Dean, Chairman, Department of 
Bacteriology, Yale University (6, 1918) 

Smith, H P , M S , M D Columbia Univ , Coll 
of Physicians and Surgeons, 630 West 16Sth St , 
New York 32, N Y Delafield Professor of 
Pathology (1, 1937, 4, 1925) 

Smith, Homer W , M S (hon ) , Sc D 177 First 
Ave , New York City Professor of Physiology, 
New York University College of Medicine, 
Member, National Academy of Sciences (1, 
1923, 2, 1930) 

Smith, Janice M , MS, Ph D Department of 
Home Economics, University of Illinois, Urbana, 
111 Professor and Chief of A utrilion (a, 19 17) 
Smith, John R , AM, M D Washington Uni- 
versity School of Aledicine, St Louis 10, Mo 
Assistant Professor of Medicine (1, 1917) 
Smith, Lawrence Weld, AI D 119 E 2Cth St , 
New York 10, N Y (4, 1927) 

Smith, Lee Irvin, A M , Ph D School of Chemis- 
try, University of Minnesota, Minneapolis 
Professor and Chief, Division of Organic Chem- 
istry (2, 1942) 

Smith, Margaret Cammack, Ph D El Enemto 
Estates, Tucson, Arizona (2, 1935, a, 1933) 
Smith, Maurice I , M D National Institute of 
Health, Bethesda 14, Md Pi incipal Pharmacol- 
ogist, U S Public Health Service (1, 1920, 
3, 1916) 

Smith, Paul K , Ph D Department of Pharma- 
cology, George Washington Univ School of 
Medicine, 1335 H St , N W , Washington 5, 
D C Professor of Pharmacology and Executive 
Officer of the Depat tment (2, 1937 , 3, 1937) 
Smith, Paul W , M S , Ph D School of Medicine, 
University of Oklahoma, 801 E 13th St , Okla- 
homa City Associate Professor of Pharma- 
cology (1, 1933) 

Smith, Philip Edward, M S , Ph D 630 W 168th 
St , New York City Professor of Anatomy, 
Columbia University, Member of the National 
Academy of Sciences (1, 1923) 

Smith, Ralph G , M D , Ph D Tulane University, 
Station 20, New Orleans, La Professor of Phar- 
macology (3, 1929) 


Smith, R Blackwell, Jr , B S , M S , Ph D Medi 
cal College of Virginia, Richmond 19, Va 
Lecturer in Pharmacology (3, 1914) 

Smith, Sedgwick E , Ph D Dept Animal Hus 
bandry, Cornell University, Ithaca, N Y Am 
mal Physiologist (5, 1915) 

Smith, Susan Gower, M A Duke University, 
Durham, N C Associate, Department of Medi- 
cine and Nutrition, School of Medicine (5, 1939) 
Smith, Wilbur Kenneth, AI D University of 
Rochester School of Medicine and Dentistry, 
260 Crittenden Blvd , Rochester, N Y Isso- 
ciatc Professor of Anatomy (1, 1939) 

Smith, Wilhe W , M V , Ph D Bethesda, Md 
Associate Physiologist, National Institute oj 
Health (1. 1911) 

Smithburn, Kenneth C , AI D The Rockefeller 
Foundation, 19 W 49th St , New York City 
Staff Member, International Health Division 
(G, 1037) 

Smolens, Joseph, BS Wjeth Research Inst, 
900 N Broad St , Philadelphia, Pa Head, Dept 
of Immunology (6, 1913) 

Smy the, C V , M S , Ph D 5000 Richmond St , 
Philadelphia, Pa Head of Biochemistry, Rohm & 
Haas Company (2, 1931) 

Snape, William J , M D Jefferson Med College 
of Philadelphia, Philadelphia, Pa Assoc in 
Physiology (1, 1948) 

Snell, Albert M , M D Mayo Clinic, Rochester, 
Minn Head of Section on Medicine at Mayo 
Clinic, Professor in Medicine, Mayo Foundation 
Graduate School, University of Minnesota 
(4. 1930) 

Snell, Esmond E , M 4 , Ph D University of 
Wisconsin, Madison 6 Piofcssor of Bioehem 
istry (2,1942,5,1916) 

Snjder, Franklin Faust, M D Boston Lying In 
Hospital, Boston, Mass (1, 1936) 

Sobel, Albert E , M A , Ph D Jonish Hospital 
of Brooklyn, Brooklyn, N Y Head, Dept of 
Chemistry, Adjunct Professor of Chemistry, Poly 
technic Institute of Brooklyn (2, 1939) 

Sobotka, Harry H , Ph D Mount Sinai Hospital, 
Fifth Ave and 100th St , New York City 
Head, Department of Chemistry (2, 1932, 3, 
1933) 

Solandt, Donald Young, M A , M D , Ph D Uni 
vcrsity of Toronto, Toronto, Out , Canada 
Professor of Physiology in charge of Biophysics, 
Faculty of Medicine, Ptofessor of Physiological 
Hygiene and Head of Department, School of 
Hygiene (1, 1937) 

Soley, Mayo H , M D University of California 
Medical School, The Medical Center, San Fran- 
cisco Associate Professor of Medicine and 
Assistant Dean (1, 1943) 

Sollmann, Torald, M D Sc D , (hon ), LL D 
14327 Superior Road, Cleveland, Ohio Pro- 
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fessoTOj Pharmacology, Emenlus, Westerii Reserve 
Univ (IK, 1902, 2, 1906, 3, 1908) 

Solotorovsk) , Morns, Ph D 203 W 5tli St , 
Plainfield, N J Merck Instilule for Thera- 
peuttc Research, Rahuay, N J , Research Asso- 
ciate in Chemotherapy (6, 1946) 

Somogyi, Michael, PhD 216 S Kmgahighway, 
St Louis, Mo Biochemist, Jewish Hospital 
of St Louts (2, 1927) 

Soskm, Samuel, M D , M A , Ph D Michael 
Reese Hospital, 29th St and Ellis Ave , Chicago 
16, 111 Medical Directoi and Director of Re- 
search Institute, Michael Reese Hospital, Dean, 
Michael Reese Hospital Postgraduate School, 
Professorial Lecturer in Physiology, University 
of Chicago (1, 1930, 5, 1933) 

Soule, Malcolm H , Sc D , LL D , Ph.D Uni- 
versity of Michigan, Ann Arbor Professor of 
Bacteriology, and Chairman of the Department 
of Bacteriology (4, 1927, 6, 1925) 

Spam, Will C . M D , F A C P 116 E 53rd St , 
New York City Clinical Professor of Medicine, 
Post Graduate Medical School, Columbia Unt- 
lersity (6, 1923) 

Spealman, C R , M 4. , Ph D Dept of Physiology 
Univ of Pennsylvania School of Medicine, Phila- 
delphia, Pa (1, 1940) 

Specht, Heinz, Ph D National Institute of 
Health, Rockville Pike, Bethesda, Md Asso- 
ciate Research Physiologist (1, 1941) 

Spetrj, Roger W , Ph D Dept of Anatomy, Uni- 
\ersity of Chicago, Chicago 37, 111 (1, 1945) 

Sperry, Warren M , M S , Ph D 722 W 168th St , 
New York City Principal Research Biochemist, 
Rew York Slate Psychiatric Institute (2,1929, 
3, 1933) 

Spiegel, Ernest A , M D Temple University 
School of Medicine, Broad and Ontario Sts , 
Philadelphia, Pa Professor of Experimental 
Neurology (1, 1936) 

Spiegel-Adolf, Mona, M D Temple Umversity 
School of Medicine, Broad at Ontario Sts , 
Philadelphia, Pa Professor and Head of De- 
partment of Colloid Chemistry (2, 1933) 
Spiegelman, Sol, Ph D University of Minnesota, 

Medical School, Dept of Physiology, Minne- 
apolis 14, Minn (1, 1946) 

Spies, Tom D , M D Hillman Hospital, Bir- 
mingham, Ala Director, Nutrition Clinic 
(3. 1941, 4, 1940, 3, 1938) 

Spmk, Wesley W ,MD University of Minnesota 
Hospital, Minneapolis Associate Professor of 
Medicine, Uniiersily of Minnesota Medical 
School (3, 1940 , 4, 1940 , 6, 1940) 

Spohn, Adelaide, M S . Ph D Elizabeth McCor- 
mick Memorial Fund, 84S N Dearborn St , 
Chicago, 111 Nutritionist (5. 1933) 

Spoor, Herbert J , Ph D Bristol Myers Co , 


New York City Asst Director, Med Div 
(1, 1945) 

Sproul, Edith E , M D Dept of Pathology, Amer- 
ican Univ of Beirut, Beirut, Lebanon Professor 
of Pathology (4, 1941) 

Sprunt, Douglas H , M D , M S Univ of Tennes- 
see, Memphis Professor of Pathology, Head of 
Dept of Pathology and Bacteriology (4,1934, 6, 
1936) 

Stadie, William C , M D 821 Maloney Glimc, 
36th and Spruce Sts , Philadelphia, Pa Pro- 
fessor of Research Medicine, University of Penn- 
sylvania (2, 1922) 

Stainsby, Wendell J MD Geisinger Memorial 
Hospital, Danville, Pa Chief Physician (6, 
1930) 

Stanley, Wendell M , M S , Ph D , Sc D , LL D 
University of California, Berkeley, Calif Prof 
of Biochemistry and Director of Virus Lab (2, 
1936) 

Stannard, James Newell, Ph D National In- 
stitute of Health, U S Public Health Service, 
Bethesda 14 Md Senior Pharmacologist (1, 
1938) 

Stare, Fredrick J , Ph D , M D 695 Huntington 
Ave , Boston 15, Mass Professor of Nutrition, 
Hariard University (2, 1937 , 5, 1942) 

Starr, Isaac, B S , M D Hospital of the Univer- 
sity of Pennsylvania, Philadelphia Hartzell 
Prof of Res Therapeutics (1, 1929 , 3, 1942) 
Statraky, George W , M D , C M , M Sc Medi- 
cal School, University of Western Ontario, 
London, Ont , Canada Associate Professor of 
Physiology (1,1937,3,1944) 

Stead, Eugene A , Jr , M D Department of 
Medicine, Duke University, Durham, N C 
(1, 1945) 

Stearns, Genevieve, Ph D College of Medicine, 
State University of Iowa, Iowa City Research 
Professor of Pediatrics (2, 1932, 5, 1937) 

Steel, Matthew, Ph D Long Island College of 
Medicine, 350 Henry St , Brooklyn, N Y Pro- 
fessor of Biological Chemistry (2, 1909) 
Steele, J Murray, M D Third (NYU) Re- 
search Division Goldwater Memorial Hosp , 
Welfare Island, New York City Associate Pro- 
fessor of Medicine, New York University, 
Director 3rd {New York University) Medi- 
cal Division of Welfare Hospital (1, 1936) 
Steenbock, Harry, MS, Ph D , Sc D Univer- 
sity of Wisconsin, Madison Professor of Bio- 
chemistry (2, 1912, 5, 1933) 

Steggerda, F R , M A , Ph D 416 Natural His- 
tory Building, University of Illinois, Urbana 
Associate Professor of Physiology (1, 1934) 
Stehle, Raymond Louis, A M , Ph D Faculty of 
Medicine, McGill University, Montreal, Canada 
Professor of Pharmacology (2. 1920, 3, 1922) 
Steigmann, Frederick, M S , M D 348 S Hamlin 
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Ave , Chicago, 111 Associate in Medicine, Col- 
lege of Medicine, University of Illinois, 4.3so- 
ciaie Attending Physician, Cooh County Hos- 
pital (3, 1942) 

Steiman, S E , M A , Ph D , AI D 23 Broad St , 
Lynn, Mass Assistant Physician, Metropolitan 
State Hospital, Waltham, Mass (1, 1939) 

Stem, George J , MS, Ph D Army Medical 
Center, Washington, D C Chief , Research Sec- 
tion, Veterans Division, Army Medical Depart- 
ment of Research and Graduate School (6, 
1947) 

Stem, William Howard, Ph D The Rockefeller 
Institute for Medical Research, 66th and York 
Ave , New York 21, N Y Associate in Chemis- 
try (2, 1946) 

Stembach, H Burr, M A , Ph D Dept of 
Zoology, University of Minnesota, Minneapolis 
(1, 1934) 

Steinberg, Bernhard, M D Toledo Hospital Insti- 
tute of hledical Research, Toledo, 0 Director of 
the Toledo Hospital Institute of Medical Re- 
search, Director of Clinical and Morbid Patholog- 
ical Laboratories, The Toledo Hospital, Surgeon, 
U S P H {inactive) (4, 1928, 6, 1946) 

Steiner, Paul E , M D The University of Chi- 
cago, Chicago, 111 Professor of Pathology (4, 
1939) 

Steinhardt, Jacinto, AM, Ph D 1548 East- 
West Highway, Silver Spring, Md Director, 
Operations Evaluation Group, Mass Institute of 
Technology (2, 1939) 

Steinhaus, Arthur H , MS, Ph D , M P E 
5315 Drevel Ave , Chicago, 111 Professor of 
Physiology, George Williams College, Hyde 
Park (1, 1928) 

Stekol, Jakob A , M A , D Sc The Lankenau 
Hospital Research Institute, Philadelphia 30, 
Pa Associate Membei (2, 1936) 

Stern, Kurt G , Ph D Polytechnic Institute, 
Brooklyn, N Y Adjunct Professor of Bio- 
chemistry (2, 1938) 

Stetten, DeWitt, Jr , M D , Ph D Public Health 
Res Inst of the City of Non Yoik, Non York 
City Chief, Division of Nutrition and Physi- 
ology (2, 1944) 

Stetten, Marjorie Roloff, Ph D Public Health 
Res Inst of the City of New York New York 
City Associate, Div of Nutrition and Physi- 
ology (2, 1947) 

Stevens, S Smith, Ph D Emerson Hall, Harvard 
University, Cambridge, Mass Assistant Pro 
fessor of Psychology (1, 1937) 

Stewart, Dorothj R , MS, Ph D Rockford 
College, Rockford, 111 (1, 1947) 

Stewart, Fred W , M D Memorial Hospital, 
444 E 68th St , New York City Pathologist, 
Associate Professor of Surgical Pathology, Cor- 


nell Medical School, Pathologist, New York 
State Department of Public Health, Division of 
Laboratories and Research (4, 1928) 

Stewart, Harold L , M D The National Cancer 
Institute, Bethesda, Md Chief, Pathology 
Section (4, 1936) 

Stewart, Winifred Bayard, M D , M A 1930 
Spruce St , Philadelphia, Pa Professor of 
Neurology, Woman’s Medical College of Penn- 
sylvania (1, 1941) 

Stickney, J Clifford, MS, Ph D West Virginia 
University School of Medicine, Morgantown 
Assistant Professor of Physiology (1, 1944) 
Stiebeling, Hazel K , M I , Ph D United States 
Department of \griculture, Washington, D C 
Chief, Bureau of Human N'uCntion and Home 
Economics (5, 1933) 

Stier, Theodore J. B , Ph D Indiana Umversity 
Medical School, Bloomington Associate Pro- 
fessor of Physiology (1, 1938) 

Still, Eugene U , Ph D % Strong Cobb & Co , 
2654 Lisbon Rd , Cleveland, 0 (1, 1929) 

Stillman, Ernest G , M D 45 E 75th St , New 
York City (G, 1930) 

Stimmel, Benjamin F , Ph D Rees Stealj Medi- 
cal Research Fund, Ltd , 2001 Fourth Uenue, 
San Diego, Cilif Research Biochemist (2, 
1947) 

Stock, Aaron H , M D School of Medicine, Uni- 
versity of Pittsburgh, Pittsburgh, Penn Is- 
sistant Profcssoi of Bacteriology and Immunol- 
ogy (6, 1917) 

Stockton, Andrew Benton, M D 655 Sutter 
Street, San Fiancisco, Calif (3, 1931) 

Stoerk, Herbert C , hi D Meick Institute for 
Therapeutic Research, Rahway, N J Head, 
Department of Cancer Research (4, 1948) 
Stohlman, Edward F , LL B National Institute 
of Health, Bethesdi, hid .Issoc Pharmacolo- 
gist (3, 1948) 

Slokmger, Herbert B , Ph D 250 hleigs Stieet, 
Rochester, N h Assoc Profcssoi of Pharma- 
cology and Toxicology (6, 1947) 

Stokstad, E L Robert, Ph D Lederle Labora- 
tories, Pearl River, N Y Chemist (2, 1947, 
5, 1942) 

Stoland, O O , hi S , Ph D 1845 Learnard Ave , 
Lawrence, Kan Professor of Physiology and 
Pharmacology, University of Kansas (1, 1913) 
Stone, William E , Ph D Department of 
Physiology, University' of Wisconsin, hladison 
Assistant Professor of Physiology (1, 1945) 
Stormont, Robert T , Ph D , M D Food and 
Drug Admimstiation, Washington, D C Medi 
cal Directoi, Ptofessional Lecturei in Pharma- 
cology, Geoigetown Umv Medical School (3, 
1941) 

Storvick, Clara A , hi S , Ph D School of Home 
Economics, Oregon State College, Corvallis, 
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Ore Issocialo Professor of Foods and Nutri- 
Iwn (5, 19-17) 

Slotz, Elmer H , Ph D University of Rochester 
School of Medicine and Dentistry, Rochester 7, 
N Y Professot of Chemistry (2, 1939) 
Stoughton, Roger W , M S , Ph D Malhnckrodt 
Chemical Works, 3600 N Second St , St Louis, 
Mo Research Chemtsl (3, 1939) 

Strong, Frank M , M A , Ph D Department of 
Biochemistry, University of Wisconsin, Madison 
Professor of Biochemistry (2, 1941) 

Struck, Harold Carl, Ph D School of Medicine, 
The Creighton University, 302 N 14th St , 
Omaha 2, Nebr (1, 1940) 

Stuart, Charles A , M Sc , Ph D 372 Lloyd Ave , 
Providence, R I Associate Professor of Biol- 
ogy, Brown University (6, 1935) 

Sturgis, Cyrus Cressey, M D Simpson Memorial 
Institute, Ann Arbor, Mich Director, Thomas 
Henry Simpson Memorial Institute for Medical 
Research, Chairman, Department of Medicine, 
University Hospital, and Professor of Medicine, 
University of Michigan (4, 1927) 

Sturkie, Paul D , Ph D Rutgers Univ , Hew 
Brunsnick, N J 4ssoc Res Specialist in 
Poultry Husbandry and Assoc Prof of Poultry 
Husbandry (1, 194S) 

Stutzman, Jacob W , Ph D , M D Boston Um- 
lersity School of hledicine, Boston, Mass 
4saoc Professor of Pharmacology (1,1946,3, 
1948) 

Sugg, John Y , Ph D Cornell University Medical 
College, 1300 York Ave , New Y'ork City 
issociale Professor of Bacteriology and Im- 
munology (6, 1938) 

Sulkin, S Edward, Ph D Southwestern Medical 
Foundation, Dallas, Texas Professor and Chair- 
man, Dept of Bacteriology and Immunology (6, 
1944) 

Sullivan, Michael Yavier, Ph D Chemo-Medical 
Research Institute, Georgetown University, 
37th 0 Sts , N W , Washington, D C Director 
and Research Professor of Chemistry (2, 1909) 
Sulzberger, Marion B , M D 999 5th A\ e , New 
York City Associate Clinical Professor of Der 
matology and Sypinlology, N Y Post-Graduate 
Hedical School of Columbia Univ , Assoc Direc- 
tor, Skin and Cancer Unit of N F Post Graduate 
Hospital (G, 1936) 

Summerson, William H , Ph D Medical Division, 
Armj Chemical Center, Md Chief, Biochemis- 
try Section (2, 1942) 

Sumner, J B , A M , Ph D Cornell University, 
Ithaca, N Y Director, Enzyme Chemistry Lab 
(2, 1919) 

Sunderman, F William, M D , Ph D Cleveland 
Clinic Found , Cleveland, Ohio Head, Dept 
of Chn Pathology, Professor of Clin Pathology, 
Bunts Institute, Clei eland Clinic (2, 1931) 


Sundstroem, Edward S , M D University of 
California, Berkeley Prof essor of Biochemistry, 
Emeritus (2, 1919) 

Sure, Barnett, M S , Ph D University of Arkan- 
sas, Fayetteville Head of Department and 
Professor of Agricultural Chemistry (2, 1923, 
5, 1933) 

Sutherland, George F , CM, M D , M Sc 
Duke University School of Medicine, Durham, 
N C (1, 1939) 

Sutton, T Scott, M Sc , Ph D Ohio State Uni- 
versity, Columbus Professor, Ohio Slate Uni- 
versity, Issociate, Ohio Agricultural Experiment 
Station, Director, Institute of Nutrition and Food 
Technology (5, 1936) 

Svirbelj, Joseph L , Ph D Monsanto Chemical 
Co , Central Research Department, 1601 W 
First St , Dayton 7, Ohio Pharmacologist (3, 
1945) 

Swain, Robert E , MS, Ph D , LL D 634 
Mirada Ave , Stanford University, Calif Pro- 
fessor Emeritus of Chemistry (2, 1909) 

Swann, Howard G , M S , Ph D Dept of Physiol- 
ogy, University of Texas Medical School, 
Galveston Assistant Professor of Physiology 
Captain, Aero Medical Laboratory, Wright Field, 
Dayton, 0 (1, 1940) 

Swanson, Pearl P , M S , Ph D Iowa State Col- 
lege, Ames Professor of Foods and Nutrition, 
Dept of Foods and Nutrition (5, 1933) 

Swanson, William W , M S , M D 2376 E 71st 
St , Chicago, 111 Assistant Professor of Pedi- 
atrics, Northwestern University (2, 1938) 

Sweeney, H Morrow, M S , P hD Aero Medical 
Laboratory, Wright Field, Dayton, Ohio (1, 
1939) 

Swift, Homer, M D , D Sc 66th St and York 
Ave , Nen York City Member, Rockefeller In- 
stitute for Medical Research, Physician to The 
Hospital of The Rockefeller Institute for Medical 
Research (G, 1920) 

Swift, Raymond W , MS, Ph D Pennsylvania 
State College, State College Professor, Depart- 
ment of Animal Nutrition (5, 1934) 

Swingle, Wilbur Willis, Ph D Princeton Univer- 
sity, Pnneeton, N J Professor of Biology 
(1. 1924) 

Swinyard, Ewart A , Ph D Univ of Utah, Salt 
Lake City, Utah Professor of Pharmacy, Sch 
of Pharmacy, Lecturer in Pharmacology, Sch of 
Medicine (3, 1948) 

Sydenstricker, V P University of Georgia School 
of Medicine, Augusta Professor of Medicine 
(5, 1944) 

Sykes, Joseph F , M S A , Ph D US Dept of 
Agriculture, Bureau of Dairy Industry, Belts- 
ville, Md Physiologist (1, 1942) 

Syverton, Jerome T , M D Universit 3 of ALnne- 
sota, Minneapolis, Minn Professor and Head, 
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Dept of Baclertology and Immunology (4, 
1940,6, 1947) 

Szego, Clara M , MS, Ph D Uaiversity of 
California, Medical School, Los Angeles As- 
sistant Chmcal Piofesaor of Btophystcs (1, 

1946) 

Szepsemvol, Josel, M D Emory Univ Sch of 
Med , Emory Universitj , Ga Ass< Professor 
of Anatomy (1, 1948) 

Tabor, Herbert, M D Division of Physiology, 
National Institutes of Health, Bethesda 14, Md 
Senior Assistant Suigeon, USPHS (3, 1947) 
Tager, Morris Western Reserve Univ , Cleve- 
land, Ohio Dept of Microbiology (6, 1948) 
Tainter, M L , M A , M D Sterling-Winthrop 
Research Institute, 33 Riverside Ave , Rcnns- 
selaer, N Y Director (1, 1929, 3, 1927) 
Talbot, Samuel Armstrong, AM, MS, Ph D 
Wihner Institute, Johns Hopkins Hospital, 
Baltimore, Md Instructor in Physiological 
Optics, Johns Hopkins University (1, 1940) 
Taliaferro, William H, PhD, Department of 
Bacteriology, University of Chicago, Chicago, 
111 Eliakim H Moore Distinguished Service 
Professor of Parasitology and Dean of the Divi' 
Sion of Biological Sciences (6, 1930) 
Tannenbaum, Albert, M D Michael Reese Hos- 
pital, 29th St & Ellis Ave , Chicago, III Direc- 
tor, Department of Cancer Research (4, 1942) 
Tarver, Harold, M S , Ph D Division of Bio- 
chemistry, Universiti of California, Berkelej , 
Calif Assistant Professoi of Biochemistry (2, 

1947) 

Tashiro, Shiro, Ph D , M D College of Medicine, 
University of Cincinnati, Cincinnati, 0 Pro- 
fessor of Biochemistry (1, 1913, 2, 1913) 

Tatum, Arthur L , hi S , Ph D , M D Service 
Memorial Institute, University of Wisconsin, 
IVIadison Professoi of Pharmacology (1,1913, 
3, 1919) 

Tatum, Edward L , M S , Ph D School of Bio- 
logical Sciences, Stanford University, Stanford 
University, Calif Professor of Biology (2, 
1947) 

Tauber, Henry, Ph DVD Research Labora- 
tory, U S Marine Hospital, Staten Island, N Y 
Biochemist, U S Public Health Service (2, 
1933) 

Taylor, A N , Ph D Univ of Oklahoma Sch 
of Med , Oklahoma Cit\ , Okla Asst Professor 
and Chan man. Dept of Physiology (1, 1948) 
Taylor, Alonzo E , M D General Mills, Inc 
400 2nd Ave S , Minneapolis, Minn Director 
of Research Director Emeritus, Food Reseat ch 
Institute, Stanford Univetsity (5, 1933) 

Taylor, Alton R , Ph D Parke, Davis Co , 
Detroit 32, Mich Senior Research, Research 
Division (2, 1947, G, 1943) 

Taylor, Craig L , M V , Ph D Dept of Engineer- 


ing, Univ of Calif , Los Angeles, Calif Associ- 
ate Professor of Engineering (1, 1945) 

Taylor, Fred A , Ph D 320 E North Ave , N S , 
Pittsburgh, Pa Biochemist, Singer Memorial 
Laboratory (2, 1933) 

Taylor, Haywood M , MS, Ph D Duke Um- 
veraity School of Medicine, Durham, N C 
Associate Professor of Biochemistry and Toxi- 
cology, Biochemist and Toxicologist to Duke 
Hospital (4, 1942) 

Taylor, Henry Longstreet, Ph D University of 
Minnesota, School of Public Health, hlmne- 
apolis Assistant Professor of Physiological 
Hygiene (1, 1944) 

Taylor, John Fuller, Ph D Washington University 
School of Medicine, Euclid and Kingshighway, 
St Louis, Mo Assistant Professor of Biological 
Chemistry (2, 1944) 

Taylor, M Wight New Jersey Agricultural Exper 
Station, New Brunswick Assoc Biochem in 
Nutr , and Assoc Prof of Agr Biochem , Rut- 
gers Univ (5, 1944) 

Taylor, Norman Burke, MD, FRS (Can), 
MRCS (Eng), LRCP (Lon), FRGS 
(Edin ), FRCP (Can ) University of To- 
ronto, 5, Ontario, Ont , Canada Professor of 
Physiology (1, 1922) 

Taylor, Robert D , M D Clinical Research 
Division, Cleveland Foundation, Cleveland 6, 0 
Member (1, 1945) 

Teague, Robert S , Ph D , M D Dept of Phar- 
macology and Physiology, Medical College of 
Alabama, Birmingham 5, Ala Associate Profes- 
sor of Physiology and Pharmacology (3, 1942) 

Templeton, Roy D , B S 5630 South Flores, San 
Antonio, Texas (1, 1935) 

Ten Broeck, Carl, M D The Rockefeller Insti- 
tute for Medical Research, Department of Ani- 
mal and Plant Pathology, Princeton, N J 
Director of Dept of inimal and Plant Pathology 
(4, 1932, 6, 1924) 

Tepperman, Jay, M D Dept of Pharmacology, 
Syracuse University School of Medicine, Syra- 
cuse, N Y dissociate Professor of Pharma- 
cology (1, 1944) 

Terplan, Kernel L , M D University of Buffalo, 
School of Medicine, Buffalo, N Y Professor of 
Pathology (4, 1935) 

Thannhauser, S J , M D , Ph D Pratt Diag- 
nostic Hospital, 30 Bennet St , Boston, Mass 
Professor of Clinical Medicine, Tufts Medical 
School, Associate Chief, Pratt Diagnostic Hos- 
pital (2, 1937) 

Thayer, Sidney Allen, Ph D 1402 S Grand 
Blvd , St Louis 4, Mo Associate Professor of 
Biochemistry , St Louis University School of 
Medicine (2, 1933) 

Thienes, Clinton H , AM, M D , Ph D Uni- 
versity of Southern California School of Medi- 
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cine, Los Angeles Professor of Pharmacology 
(3, 1928) 

Thomas, Arthur W , Ph D Columbia University, 
New York City Professor of Chemistry (2, 
1924) 

Thomas, Byron H , M S , Ph D Iowa State Col- 
lege, Ames Professor and Head, Animal 
Chemistry and Nutrition, Iowa Agricultural 
Experiment Station (5, 1933) 

Thomas, Caroline Bedell, M D The Johns Hop- 
hns Hospital, Baltimore, Md Associate Pro- 
fessor of Medicine, Johns Hopkins Umicrsity 
School of Medicine (1, 1939) 

Thomas, J Earl, M S , M D Jefferson Medical 
College, Philadelphia, Pa Professor of Physi- 
ology (1. 1922, 3, 1924) 

Thompson, Marvin R , Ph C , B Sc , M Ph , 
(Hon ) Ph D 67 Greenwich Vve , Stamford, 
Conn (3, 1944) 

Thompson, Randall L , Sc D , hi D Indiana 
University, Medical Center, Indianapolis 7, Ind 
Professor of Bacteriology (6, 1937) 

Thompson, William R , Ph D 1 Darrock Rd , 
Delmar, N Y Senior Biochemist, Division of 
Laboratories and Research, New York State 
Department of Health (2 1934) 

Thomson, David Landsborough, M A , Ph D , 
F R S C McGill University, Montreal, Canada 
Professor of Biochemistry and Dean of the Faculty 
of Graduate Studies and Research (2, 1929) 

Thorn, George Widmer, M D Peter Bent Brig- 
ham Hospital, Boston, Mass Professor of 
Afedicine of Harvard University (1, 1939) 
Thorp, W T S D V3I National Institutes of 
Health, Bethesda, Md Veterinary Pathologist 
(4, 1948) 

Tidwell, Herbert C , Ph D Southwestern Medi- 
cal College, Dallas, Texas Professor of Bio- 
chemistry and Chairman of the Dept (2, 1948) 
Tillett, 'William S , M D , Sc D (hon ) Depart- 
ment of Bacteriology, New York University 
College of Medicine, 477 First Ave , New York 
City Professor of Medicine (6, 1927) 

Tilt, Jenme, M S , Ph D Floiida State Univer- 
sity, Tallahassee Professor of Physiological 
Chemistry and Nutrition (5, 1937) 

Tipson, R Stuart, Ph D , D Sc Mellon Institute 
of Industrial Research, Umversity of Pittsburgh, 
Pittsburgh, Pa Senior Fellow, Department of 
Research in Pure Chemistry (2, 1937) 

Tipton, Samuel R , Ph D Department of Zo- 
ology , University of Tennessee, Knoxville 
Professor of Zoology (1, 1940) 

Tisdall, Frederick F , M D , F R C P (London), 
FRCP (C ) Hospital for Sick Children, 55 
College St , Toronto, Canada Associate Pro- 
fessor of Pediatrics, Dept of Medicine, Urmersity 
of Toronto (2, 1922,5, 1933) 

Tislow, Richard, M D Sobering Corporation, 


Bloomfield, N J Director of Biological Labora- 
tories (I 1944) 

Titus, Harry W , AM, Ph D Lime Crest Re- 
search Lab , RFD 1, Newton, N J Technical 
Counsellor and Director of Nutritional Research 
(2, 1929 , 5, 1933) 

Tobias, Julian M , M D University of Chicago, 
Chicago, 111 Instructor in Physiology (1, 
1944) 

Tocantins, Leandro Mauds, M D Jefferson Medi- 
cal College, Philadelphia, Pa Associate Pro- 
fessor of Medicine (1, 1939) 

Todd, Wilbert R , Ph D Univ of Oregon Medical 
School, Portland, Ore Assoc Professor of Bio- 
chemistry (2, 5, 1948) 

Todhunter, Elizabeth Neige, M Sc , Ph D , Uni- 
versity of Alabama, University Professor 
of Nutrition (5, 1939) 

Toennies, Gerrit, Ph D Lankenau Hospital, 
Philadelphia 30, Pa Senior Member, Institute 
foi Cancer Research (2, 1934) 

Tolle, Chester D , Ph D Food and Drug Ad- 
ministration, Federal Security Agency, Wash- 
ington, D C Senior Biochemist (5, 1942) 
Toman, James E P , Ph D Dept of Pharma- 
cology and Physiology, Umv of Utah School of 
Medicine, Salt Lake City (1, 1945) 
Tomlinson, Wray Joseph, M D Fort Logan 
■Veteran’s Hospital, Denver, Colorado Chief of 
Labs , Assist Prof of Pathology, Umv of Colo- 
rado School of Medicine (4, 1945) 

Tompkins, Edna H , M D Laboratory of Applied 
Physiology, Yale University, 52 Hdlhouse Ave , 
New Haven, Conn Research Associate, Associate 
Professor (4, 1941) 

Torda, Clara, Ph D , M D Cornell Umv Medical 
College, New Aork City Research Fellow in 
Pharmacology (1,1943,3,1944) 

Toth, Louis A , M S , Ph D Dept of Physiology, 
Louisiana State University' School of Medicine, 
New Orleans 13, La Issociate Professor of 
Physiology (1, 1940) 

Totter, John R , M A , Ph D Umv of Arkansas 
School of Medicine, Little Rock, Ark Associate 
Professor, Dept of Physiological Chemistry 
(2, 1946) 

Tourtellotte, Dee, M S , D Sc Charles B Knox 
Gelatin Co , 4th and Erie Sts , Camden, N J 
Head, Nutrition Laboratory (5, 1935) 

Tower, Sarah Sheldon, M D , Ph D Johns Hop- 
kins University, Baltimore, Md Instructor in 
Psychiatry (1, 1932) 

Trager, William, M D The Rockefeller Institute 
for Medical Research Department of Ammal 
and Plant Pathology , Princeton, N J As- 
sociate (4, 1947) 

Traub, Frederick B , AI D 203 East S2nd St , 
New Y^ork 28, N Y Associate Bacteriologist, 
Jewish Hospital of Brooklyn (6, 1946) 
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Travell, Janet, M D Cornell University Medical 
College, New York City Assistant Professor of 
Clinical Pharmacology (3, 1933) 

Travis, Lee Edward, AM, Ph D University of 
Southern California, Los Angeles Professor of 
Psychology and Director of the Psychological 
Center, Mayor, YAAF {Yuma, Am ) (1, 

1929) 

Treadwell, Carleton R , MS, Ph D Dept of 
Biochemistry, George Washington University 
School of Medicine, 1335 H St , N W , Washing- 
ton, D C Associate Professor of Biochemistry 
(2, 1944) 

Treffers, Henry P , Ph D Yale Medical School, 
Department of Immunology, New Haven, Conn 
Associate Professor of Immuno-chcmistry (6, 
1942) 

Trimble, Harry C , M S , Ph D , M D 25 Shat- 
tuck St , Boston, Mass Assistant Professor of 
Biological Chemistry, Harvard Medical School 
(2, 1929 , 5, 1936) 

Tuft, Louis H , M D 1530 Locust St , Phil- 
adelphia, Pa Assistant Professor of Medicine, 
Temple University Medical School, Chief of 
Clinic of Allergy and Applied Immunology, 
Temple University Hospital (6, 1928) 
turn Suden, Caroline, M A. , Ph D Department 
of Physiology, iMouiit Holjoke College, South 
Hadley, hlass (1, 1936) 

Tunturi, Archie Robert, MS, Ph D Univ of 
Oregon Medical School, Portland, Ore Assistant 
Professor of Anatomy (1, 1946) 

Tuohj, Edward B , M S , M D Georgetown Uni- 
versity Hospital, Washington, D C Professor 
of Anesthesiology (3, 1941) 

Turner, Abby H , Ph D Mount Holyoke College, 
South Hadley, Mass Professor of Physiology 
(1, 1928) 

Tuttle, Waid Wright, M \ , Ph D State Univer- 
sity of Iowa, Iowa City Professor of Physiology 
(1, 1925) 

Tweedy, Wilbur R , Ph D Veterans Administra- 
tion Hospital, Radioisotope Unit, Hines, 111 
Director (2, 1931) 

Tyler, Albert, Ph D California Institute of 
Te chnology, Pasadena, Calif .Issoc Piofcsso) 
of Embryology (6, 1946) 

Tyler, David B , Ph D Department of Embry- 
ology, Carnegie Institution of Washington, Wolfe 
and hladison Sts , Baltimore 5, Md Member 
of Staff (1, 1943) 

Umbreit, Wayne W , M Sc , Ph D Merck In- 
stitute for Therapeutic Reseaich, Rahway, N J 
Head, Dept of Enzyme Chemistry (2, 1947) 
Unna, Klaus R W , M D 1853 W Polk St , 
Chicago 12, 111 Isitslanl Piofessor, Dept of 
Pharmacology, Univ of Illinois Coll of Medi- 
cine (1,1941, 3, 1944, 5, 1942) 


Upton, Morgan, M A , Ph D Dept of Psychol- 
ogy, Rutgers University, New Brunswick, 
N J (1, 1934) 

Urban, Frank, Ph D , M D 302 Northern Build- 
ing, Green Bay, Wis (2, 1932) 

Utter, Merton F , Ph D Dept of Biochemistry, 
Western Reserve Univ , Cleveland, Ohio, Asso- 
ciate Professor of Physiological Chemistry (2, 
1946) 

Vahlteich, Ella McCollum, M A , Ph D 310 Wal- 
nut St , Engelwood, N J (5, 1933) 

Valle, J R , M D Escola Paulista de Medicina, 
Cai\a Postal 144- A, Sao Paulo, Brazil Pro- 
fessor of Pharmacology, Escola Paulista de Medi- 
cina, Sao Paulo, Brazil (3, 1947) 
Vandcrscheer, James, Ch E 136 Linwood Ave , 
Ridgewood, N J Research Chemist, Lederle 
Labs (6, 1916) 

Van Dyke, H B , Ph D , M D 630 W 168th St , 
New York, N Y Hosack Professor of Pharma- 
cology, Columbia UniicrsUy, College of Physi- 
cians and Surgeons (1, 1925, 3, 1927) 
van Harrcveld, Anthonie, M A , M D California 
Institute of Technology, Pasadena Associate 
Professor of Physiology (1, 1941) 

Van Liere, Edward J , iM S , M D , Ph D The 
School of Medicine, West Virginia University, 
Morgantown Professor of Physiology and 
Dean (1, 1927) 

Van Middlesworth, Lester, Ph D Univ of Ten- 
nessee, Memphis, Tenn Inslr in Physiology 
(1, 194S) 

Van Slyke, Donald D , Ph D , Sc D , M D Rocke- 
feller Institute for Medical Research, 66th St 
and Yolk Ave , New York City Emeritus 
Member, Member, National Academy of Sciences 
(2, 1908) 

van Wagenen, Gertrude, Ph D Yale University 
School of hledicine, New Haven, Conn Asso- 
ciate Professor (1, 1932) 
van Wagtendonk, Willem J , Ph D Dept of 
Zoology, Indiana Umversity, Bloomington, 
Ind Associate Professor of Zoology (2, 1946) 
Van Winkle, Walton, Jr , M D American Medi- 
cal Assn , 535 N Dearborn St , Chicago 10, 111 
(3, 1939) 

Varney, Philip L Washington Untv Sch of 
hied , St Louis, Mo 4sst Professoi of Bac- 
teriology (6, 1948) 

Vars, Harry M , Ph D Harrison Department of 
Surgical Research, University of Pennsylvania 
Medical School, Philadelphia Assistant Pro- 
fessor of Physiological Chemistry (2, 1935, 
5, 1935) 

Velick, Sidney Frederick Dept of Biochemistry, 
Washington Univ School of hledicine, Euclid 
Ave and Kingshighway, St Louis 10, Mo Assist- 
ant Professor of Biochemistry (2, 1946) 
Vennesland, Birgit, Ph D Dept of Biochemistry, 
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University of Chicago, Chicago, 111 Assistant 
Professor (2, 19-14) 

\enning, Eleanor H , MS, Ph D University 
Clinic, Royal Victoria Hospital, Pino Ave , 
Montreal, Quebec, Canada issistanl Professor 
of Mcdmnc, McGill Untv (2, 193S) 

Vestling, Carl Swensson, Ph D Noyes Lab , 
Univ of Illinois, Urbana, 111 .Issislant Profes- 
sor of Biochemistry (2, 1946) 

Vickery, Hubert B , Ph D , Sc D (hou ) Con- 
necticut Agricultural Experiment Station, New 
Haven Lecturer tn Physiological Chemistry, 
Yale University, Biochemist in Charge, Depart 
meat of Biochemistry, Connecticut Igricultural 
Experiment Station, Member, lYational icademy 
of Scieiiees (2, 1923) 

lictor, Joseph, MD Camp Detrick, Frederick, 
Md Chief, Pathology Branch (4, 1935) 
lillee, Claude A , Jr , Ph D Harvard Medical 
School, Boston, Mass Issoc in Biological 
Chemistry (2, 194S) 

Virtue, Robert W , Ph D , M D 2134 E Iliff Ave , 
Denier 10, Colo Resident in incsthesia. 
University of Iowa (2, 1939) 

1 isscher, Frank E , MS, Ph D Upjohn Co , 
Kalamazoo 99, Mich Research Scientist, De- 
partment of Pharmacology and Endocrinology 
(1,1947) 

Visscher, Maurice B , Ph D , M D Umversity 
of Minnesota, Minneapolis Professor and Head 
of Dept of Physiology (1, 1927) 

Voegthn, Carl, PhD ScD Dorset, Vt (IR, 
1903,2, 1908 , 3, 1908) 

von Haam, Emmerich, M D Ohio State Uni- 
versity, Columbus Professor of Pathology 
(4, 1938) 

Von Oettingen, W F , M D , Ph D National In- 
stitutes of Health, Industrial Hj giene Research 
Lab , Bethesda, Md Principal Industrial Tox- 
^ icologtsl (3, 1925) 

lorwald, Arthur J , Ph D , M D Saranac Lake, 
A Y Director of Research, The Edward L 
Tradeau Foundation and Director of the Saranac 
Laboratory (4, 1937) 

I os, Bert J , Ph D , M D Division of Pharmacol- 
ogy, Food and Drug Administration, Washing- 
ton, D C Associate Pharmacologist (3, 1941) 

II achstein. Mar, M D St Catherine’s Hospital, 
Middleton, N Y Director of the Laboratory 
Research Assistant (4, 1947) 

Haddell, James, Ph D E I duPont de Nemours 
•L Co , New Brunswick, N J Director of the 
Biological Laboratory (2, 1930, 5, 1935) 
"adsworth, Augustus B, MD Manchester. 

lermont (4, 1935 , 6, 1920) 

''aelsch. Heinrich, M D , Ph D 722 West 16Sth 
t , New York 32, N Y issociate Research 
lochcmist, N y State Psychiatric Institute 


and Hospital, Assistant Professor of Biological 
Chcmisliy, Columbia University (2, 1941) 
Wagman, Irving H , M A , Ph D Dept of Physi- 
ology, Jefferson Medical College, Philadelphia 7, 
Pa Associate in Physiology (1, 1946) 
Waisman, Harry A , M D , Ph D University of 
Illinois Research and Educational Hospital, 
Chicago, 111 Resident Fellow in Pediatrics 
(2, 1944) 

Wakeman, Alfred J , Ph D Hatfield Hill Road, 
Bethany, Conn Retired (2, 1906) 

Wakerlin, George E , Ph D , M D Umversity 
of Illinois Medical School, 1853 W Polk St , 
Chicago Professor of Physiology (1, 1933, 
3, 1934) 

Wakim, Khalil G , M D , Ph D Mayo Clinic, 
Rochester, Minn Consultant, Mayo Clinic and 
Professor of Physiology, Mayo Foundation (1, 
1942) 

Walcott, William W , Ph D Department of 
Physiology, College of Physicians and Surgeons, 
Columbia University, New York 32, N Y 
Instructor (1, 1947) 

Wald, George, M A , Ph D Biological Labora- 
tories, Harvard University, Cambridge, Mass 
(1, 1934) 

Walker, Arthur M , M D Veterans Administra- 
tion Medicine A Surgery, Washington, D C 
(1, 1932,3, 1939) 

Walker, Burnham S , Ph D , M D Boston Uni- 
versity School of Medicine, SO E Concord St , 
Boston, Mass Professor of Biochemistry (2, 
1940) 

Walker, Harry A , Ph D Eraoiy Univ School of 
Medicine, Emory University, Ga Asst Pro- 
fessor of Pharmacology (3, 1948) 

Walker, Sheppard M , M A , Ph D Washington 
University School of Medicine, St Louis, Mo 
Assistant Piofessor of Physiology (1, 1946) 
Wallen-Lawrence, Zonja, Ph D 4534 W Pine 
Blvd , St Louis, Mo (2, 1937) 

Walter, Annabel W 29 Perry St , New York 14, 
N Y' Bacteriologist, New York City Dept of 
Health, Bureau of Labs (G, 1946) 

Walter, Carl W , M D Harvard Medical School, 
25 Shattuck Street, Boston, Mass Director, 
Laboratory for Surgical Research, Assistant Pro- 
fessor of Surgery, Harvard Medical School, 
Senior Associate in Surgery, Peter Bent Brigham 
Hospital (4, 1942) 

Walters, Orville S , Ph D , M D McPherson, 
Kan Physician (1, 1936) 

Walton, Robert P , M A , Ph D , M D Medical 
College of the State of South Carolina, Charles- 
ton Professor of Pharmacology (3, 1933) 
Walton, Seth T , V hi D , M S , Ph D Laboratory, 
Veteran’s Hospital, Oteen, N C Director of 
Laboratories and Research (6, 1936) 

Walzer, Matthew, M D 20 Plaza St , Brooklyn, 
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N Y Attending in Allergy, Jewish Hospital 
of Brooklyn (6, 1924) 

Wang, Chi Che, M S , Ph D US Veterans Ad- 
ministration Hospital, Hines, 111 In charge of 
Biochemical Research (2, 1922, 5, 1933) 

Wang, Shih-Chun, M D , Ph D Columbia Uni- 
versity College of Physicians and Surgeons, 630 
W 168th St , New York City Assistant Professor 
in the Department of Physiology (1, 1943) 
Wangeman, Clayton P , BA, M D Broadway 
Medical Center, Associated Anesthesiologists, 
Seattle, Washington (3, 1946) 

Wangensteen, Owen Harding, M D University 
Hospital, Minneapolis 14, Minn Professor of 
Suigery, University of Minnesota (1, 1947,4, 1931) 
Ward, Walter E , Ph D , M D Cutter Laboia- 
toiies, Fourth and Parker Streets, Berkeley 1, 
Calif Associate Medical Director (6, 1947) 
Warner, Emory D . M D Medical Laboratories 
Bldg , Iowa City, la Professor of Pathology 
(4, 1937) 

Warner, Robert C , Ph D New' York University 
College of Medicine, 477 First Ave , New York 
16, N Y Assistant Pi ofessor of Chemistry (2, 
1946) 

Warren, Charles O , Ph D , M D The Common- 
wealth Fund, 41 E 57th St , New York 22, N Y 
(1. 1941) 

Warren, James V , ^I D Emory University 
School of Medicine, Atlanta, Ga Pi ofessor of 
Physiology, Associate Professor of Medicine 
(L 1947) 

Warren, Madeleine Field, A M , Ph D 9 High 
Rock St , Needham Mass Harvard School of 
Public Health, 55 Shattuck St , Boston, Mass 
Associate in Physiology (1, 1933) 

Warren, Marshall R , Ph D , M D Univ of Ten- 
nessee, College of Medicine, Memphis, Tenn 
Asst Professor of Pharmacology (3, 1948) 
arren. Shields, M D 195 Pilgrim Rd , Boston, 
klass Pathologist, New England Deaconess 
Hospital, Assistant Professor of Pathology, 
Harvard Medical School (4, 1929) 

Wartman, William Beckman, IM D Northwestern 
Umv , 303 East Chicago Ave , Chicago 11, III 
Morrison Professor of Pathology and Chairman 
of Dept (4, 1940) 

Wasteneys, Hardolph, Ph D , F R S C Univer- 
sity of Toronto, Toronto, Canada Professor 
and Head of Department of Biochemistry (2, 
1915) 

Waterman, Robert E , B S Schering Corporation, 
86 Orange St , Bloomfield, N J Vice-Pi esident 
(2, 1940) 

Waters, Ralph Milton, M D 1300 University Ave , 
Madison, Wis Professor of Anesthesia, Univer- 
sity of Wisconsin (3, 1937) 

Watson, Cecil J , M D , Ph D Department of 
Medicine, University Hospital, Minneapolis, 


Mmn Professor and Head of Department of 
Medicine (4, 1941; 

Watson, John B , A M , Ph D , LL D Bo\ 526, 
Westport, Conn (1, 1907) 

Waud, Russell A , M D , M Sc , Ph D Medical 
School, University of Western Ontario, London, 
Ontirio, Canada Professor of Pharmacology 
(1, 1925,3, 1931) 

Waugh, David F , Ph D Department of Biology 
and Biological Engineering, Massachusetts In- 
stitute of Technology, Cambridge Assistant 
Professor of Physical Biology (1, 1943) 

Wai, E Leong, M S , Ph D George Washington 
Unucrsity School of Medicine, Washington, D C 
Assistant Professor of Pharmacology (3, 1947) 
Wearn, Joseph T , M D Lakeside Hospital, 
Cleveland, 0 Professor of Medicine, Western 
Reserve University, Director of Medicine, Lake- 
side Hospital (1, 1921) 

Weatherby, J H , M A , Ph D Dept of Physiol- 
ogy and Pliarniacologj', Medical College of Vir- 
ginia, Richmond, Va Associate Professor of 
Pharmacology (3, 1941) 

Weber, C J ,MD ,PhD Veterans Administra- 
tion Hospital, Wadsworth, Kan Chief, Lab 
Service (2, 1931) 

Webster, Bruce, M D , C M Cornell University 
Medical College, 1300 York Ave , New York 
City Assistant Professor Medicine, dissociate 
Attending Physician, New York Hospital (5 
1935) 

Weed, Lewis H , AM, M D , Sc D National 
Research Council, 2101 Constitution Ave , 
Washington, D C (1, 1919) 

Wegria, Rene, M D Department of Medicine, 
Presbyterian Hospital, 622 W 168th St , New 
York City Instructor in Medicine (1, 1941) 
Weichert, Charles K , Ph D University of Cin- 
cinnati, Cincinnati, 0 Professor of Zoology 
(1, 1935) 

Weil, Alfred J , M D The Bronx Hospital, New 
York City Dneetoi, Dept of Bacteriology (6, 
1940) 

Weil, Arthur, M D 952 5th Ave , New York, 
N Y (4, 1940) 

Weil, Leopold, Ph D Eastern Regional Research 
Laboratory, U S Department of Agriculture, 
Chestnut Hill Station, Philadelphia, Pa 
Chemist (2, 1942) 

Weinhouse, Sidney, Ph D Research Institute of 
Temple Umveisitj, Philadelphia, Pa Research 
Asso (2, 1948) 

Weir, Everett G , MS, PhD School of Medi- 
cine, Howard University, Washington, D C 
Assistant Professor of Physiology (1, 1941) 
Weiser, Russell S , Ph D Univ of Washington 
Sch ot Med , St Louis, Mo Assoc Professor 
of Immunology (6, 1948) 

Weiss, Charles, M S , Ph D , M D Jewish Hospi 
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tal, York & Tabor Roads, Philadelphia, Pa 
Director of Laboratories (4, 1934 , 6, 1920) 
Weiss, Emil, M D , Ph D 5036 Bernard St , 
Chicago, 111 Pathologist, Piople’s Hospital 
(6, 1927) 

Weiss, Paul, Ph D University of Chicago, 
Chicago, 111 Professor of Zoology (1, 1936) 
W'elch, Arnold D , Ph D , M D Western Reserve 
University School of Medicine, Cleveland, 0 
Professor of Pharmaeology (3, 1942, a, 1944) 
Welch, Henry, M S , Ph D Rm 6171 S Agricul- 
ture Bldg , Washington, D C Chief , Division of 
Pemeillin Control and Immunology, U S Food 
and Drug Administration (6, 1932) 

Weld, Charles Beecher, M A , M D Dalhousie 
University, Hahfax, N S , Canada Professoi 
of Physiology (1, 1936) 

Weld, Mrs Julia T College of Physicians and 
Surgeons, 630 W 168th St , New York City 
Research Associate in Pathology (6, 1920) 
Welker, William H , Ph D , D Sc 1853 W Polk 
St , Chicago, 111 Professor Emeritus of Biolog- 
ical Chemistry, College of Medicine, University 
of Illinois (2, 1906) 

Weller, Carl Vernon, M D 1130 Fair Oaks Park- 
way, Ann Arbor, Mich Professor of Pathology 
and Chairman, Department of Pathology, Uni- 
versity of Michigan (4, 1923) 

I\ells, Herbert S , M D University of Minnesota 
Minneapolis 14 Professor of Clinical Physiology 
(1, 1932) 

Wells, Joseph Albert, M S , Ph D Northwestern 
University Medical School, Chicago, HI Asso- 
ciate in Pharmacology (3, 1944) 

Welsh, John H , Ph D Biological Laboratories, 
Harvard Umversity, 16 Divinity Ave , Cam- 
bridge 38, Mass Associate Professor of Zoology 
(1, 1945) 

Wendel, William B , Ph D Tulane University 
School of Medicme, New Orleans, La Professor 
of Biochemtsiry and Head of Dept (2, 1932) 
Berber, Erna A, PhD 44 W 83rd St, New 
1 ork City Director, Research Lab , Jewish Hos- 
pital of Brooklyn (6, 1948) 

W’erkman, C H , Ph D , D Sc Science Hall, Iowa 
State College, Ames Professor and Head of 
Department of Bacteriology (2, 1942) 

IVerle, Jacob M , MD , Capt , 138 Evacuation 
Hospital, A P O 408, New York, N Y' Neuro- 
surgeon (1, 1943) 

Werner, Harold W . Ph D The Wm S Merrell 
Co , Lockland Station, Cincinnati, O Director 
of Pharmacology Research (3, 1942) 
Wertenberger, Grace E , S M Ph D Women's 
Medical College of Pennsylvania Philadelphia 
Assistant Professor of Physiology (1, 1943) 

" crthessen, Nicholas T , Ph D Shrewsbury, 
Mass Worcester Foundation for Experimental 
Biology Senior Fellow (1, 1946) 


Wesson, Laurence Goddard, Ph D Forsyth 
Dental Infirmary, Boston, Mass Research 
Biochemist (2, 1929 , 3, 1932) 

West, Edward S , MS, Ph D University of 
Oregon Medical School, Portland Professor 
of Biochemistry (2, 1925) 

West, Harold D , M S , Ph D Meharry Medical 
College, Nashville 8, Tenn Professor of Bio- 
chemistry and Head of Dept of Biochemistry 
(2, 1946) 

West, Randolph, M D Columbia Univ College 
of Physicians and Surgeons, New York City 
Professor of Medicine (2, 1931) 

Wcsterfeld, Wilfred Wiedey, Ph D Syracuse 
Umversity College of Medicine, Syracuse 10, 
N Y Professor of Biochemistry (2, 1944) 
Weston, Raymond E , M D , Ph D Medical Divi- 
sion, Montefiore Hospital, New York 67, N Y 
Assistant in Medicine (1, 1947) 

Weymouth, Frank W , Ph D Stanford Univer- 
sity, Cahf Professor of Physiology and Exec- 
utive of the Department (1, 1917) 

Wheeler, George W , M D New York Hospital, 
235 E 73rd St , New Y’brk City Assistant Di- 
rector (6, 1920) 

Wheeler, Mary W , M A Division of Labora- 
tories and Research, New York State Depart- 
ment of Health, Albany Assoeiote Bacteri- 
ologist (6, 1933) 

Wheelon, Homer, MS, M D University of 
Washington, Seattle, Wash Prof of Medicine 
(1, 1919) 

Whipple, George H , M D , Sc D University of 
Rochester, Rochester, N Y Professor of 
Pathology and Dean of the School of Medicine and 
Dentistry, Member of the National Academy of 
Sciences (1, 1911 , 4, 1913) 

White, Abraham, M A , Ph D 333 Cedar St , 
New Haven, Conn Associate Professor of 
Physiological Chemistry, Yale University School 
of Medicine (2, 1934 , 5. 1937) 

White, Florence R , M A , Ph D National Cancer 
Institute, Bethesda 14, Md Biochemist, Na- 
tional Institute of Health (2, 1946) 

White, Frank D , Ph D , F R I C University of 
Manitoba, Facultj of Medicine, Winnipeg, Can- 
ada Professor of Biochemistry (2,1931) 
White, Harvey Lester, M D Washington Univer- 
sity, Medical School, St Louis 10, Mo Professor 
of Physiology (1, 1923) 

White, Julius, A M , Ph D National Cancer Insti- 
tute, Bethesda, Md Head Chemist (2, 1937) 
White, Paul Dudley, M D , Massachusetts Gen- 
eral Hospital, Boston Lecturer in Medicine, 
Harvard Medical School, Physician (in charge of 
Cardiac Clinics and Laboratory), Mass General 
Hospital (3, 1921) 

Whitehead, Richard W , M A , M D Umversity 
of Colorado School of Medicine, 4200 E Ninth 
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Ave , Denver Professor of Physiology and 
Pharmacology (1, 1933, 3, 1928) 

Whitehorn, William V , IM D Univeisity of Illi- 
nois College of Medicine, Chicago Assistant 
Professor of Applied Physiology (1, 1947) 
Wiener, Alexander S , M D 64 Rutland Rd , 
Brooklyn, N Y Bacteriologist and Serologist 
to Office of Chief Medical Examiner of New York 
City, Head of Transfusion Division, Jewish 
Hospital of Brooklyn (6, 1932) 

Wiersma, Cornells A G , M A , Ph D California 
Institute of Technology, Pasadena Associate 
Professor of Physiology (1, 1941) 

Wiggers, Carl J , M D , Sc D Medical School, 
Western Reserve University, Cleveland, 0 
Professor and Director of Physiology (1, 1907, 
3R, 1909) 

Wiggers, Harold C , Ph D Department of 
Physiology and Pharmacology, Albany Medical 
College, Union University, Albany 3, N Y 
Piofessor and Chairman of Department (1, 
1938) 

Wigodsky, Herman S , Ph D , M D Division of 
IMedical Sciences, Committee on Atomic Casu- 
alties, National Research Council, Washington 
25, D C (1,1943) 

Wilder, Abraham, M D U S Public Health Serv- 
ice Hospital, Lexington, Ky Surgeon (R), U S 
Public Health Service (3, 1944) 

Wilber, Charles G , M \ , Ph D The Biological 
Laboratory, Fordham University, New York 58, 
N Y Assistant Professor of Physiology (1, 
1947) 

Wilde, Walter S , Ph D Tulane University of 
Louisiana, School of Medicine, New Orleans, La 
Associate Professor of Physiology Associate 
Member (1, 1944) 

Wilder, Russell M , Ph D , M D Mayo Clinic, 
Rochester, Minn Professor of Medicine, Mayo 
Foundation, University of Minnesota (1, 1921, 
4, 1924, 5, 1933) 

Wiley, Frank H , MS, Ph D Food and Drug 
Administration, Federal Security Agency, Wash- 
ington 25, D C Chemist (2, 1933) 

Wilhelein, Jane Russell, Ph D Yale Univcisity 
School of Medicine, 333 Cedar St , New Haven, 
Conn Instructor in Physiological Chemistry 
(1, 1939) 

Wilhelmi, Alfred E , Ph D 333 Cedar St , New 
Haven, Conn Yale University School of Medi- 
cine Assistant Professor of Physiological Chem- 
istry (2, 1942) 

Wilhelmj, Charles Martel, M D Creighton Uni- 
versity School of Medicine, Omaha, Neb Pro- 
fessor of Physiology (1, 1931) 

Wilkerson, Vernon A , M D , Ph D Medical Arts 
Bldg ,611 I St , N W , Washington, D C Bio- 
chemical Consultant (2, 1936) 

Williams, Carroll M , A M , Ph D , M D Biologi- 


cal Laboratories, Harvard University, Cam- 
bridge, Mass Assistant Professor of Zoolonii 
(1, 1947) 

Williams, Edwin G, MD, DTM, DTH 
National Institute of Health, Bethesda 14, Md 
Senior Surgeon U S Public Health Service, 
Director of Research, U S P H S Hospital, 
Lexington, Ky (3, 1944) 

Williams, Harold H , Ph D Savage Hall, Cornell 
University, Ithaca, N Y Professor of Bio- 
chemistry (2, 1938, 5, 1936) 

Williams, Horatio B ,MD , Sc D Box S93, Green- 
wich, Conn Dalton Professor of Physiology 
Emeritus, Columbia University (1, 1912) 
Williams, J W , M S , Ph D University of Wis- 
consin, Chemistry Bldg , Madison Professor of 
Chemistry (2, 1944) 

Williams, Ray D , MS, M D 6834 Waterman 
St , St Louis, Mo Assistant Professor of Clin- 
ical Medicine, Washington University (5, 1941) 
Williams, Robert Hardin, M D Dept of Medi- 
cine, Univ of Washington, Seattle Professor 
and Exccutue Officer (4, 1940) 

Williams, Robert R , MS, D Sc 297 Summit 
Ave , Summit, N J Director of Grants, Re- 
search Corp (2,1919,5,1941) 

Williams, Roger J , Ph D , D Sc Umversity of 
Texas, Department of Chenustry, Austin 
Professor of Chemistry, Director, Biochemical 
Institute (2, 1931) 

Williams, W Lane, M V , Ph D University of 
hlmnesota. Medical School, Minneapolis 14, 
hlmn issistant Professor of Anatomy (1, 4, 
1947) 

Wills, J H , M S , Pli D Pharmacology Section, 
Medical Division, Vrmy Medical Center, Md 
(1, 1943) 

Wilson, David Wright, MS, Ph D University 
of Pennsylvania Medical School, Philadelphia 
Benjamin Rush Professor of PhystologicalChem- 
istry (1,1915,2,1915) 

Wilson, Frank N , M D University Hospital, 
Ann Arbor, Mich Professor of Medicine, Uni- 
versity of Michigan (4, 1925) 

Wilson, John W , Ph D Wright-Patteison Air 
Foice, \.cro Alcdical Lab , Dayton, Ohio Res 
Physiologist (1, 1948) 

Wilson, Karl M , M D University of Rochester, 
School of Medicine, Rochester, N Y Professor 
of Obstetrics and Gynecology (4, 1927) 

Wilson, P W , Ph D Department of Agricul- 
tural Bacteriology, University of Wisconsin, 
Madison Professor in Agricultural Bacteri- 
ology (2, 1939) 

Wilson, Robert H , Ph D U S Dept of Agricul- 
ture, Western Regional Research Laboratory, 
800 Buchanan St , Albany, Calif Pharmacolo- 
gist (3, 1937) 

Winder, Claude V , Sc D Parke Davis and Co , 
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Detroit, Micb Research Pharmacologist (1, 
I93S,3, 194S) 

ii\ indie, William Frederick, Ph D , Sc D kledical 
School, Univeraity of Pennsylvania, Philadel- 
phia Professor of Anatomy and Chairman of 
dept of inatomy (1, 1937) 
hinhenaerder, Walter LaF , M D 1014 St Paul 
St , Raltiniorc, Md Associate in Medicine, J ohns 
lloplins ifcdical School (G, 193S) 
ffinnicb, Theodore, PhD Division of Bio- 
chemistry, Univ of California, Berkeley, Calif 
Research Issociate (2, 1946) 

Winter, Charles A , Ph D iMerck Institute for 
Therapeutic Research, Rahuay, N J Research 
issociate (1, 1940) 

Winter, Irwin Clinton, Ph D , M D G D Searle 
4 Co , P 0 Box 5110, Chicago SO. Ill Director of 
Clinical Research (3, 1941) 

Winters, Jet C , M A , Ph D University of 
Texas, Austin Professor of Home Economics 
(o, 1933) 

Winternitz, M C , M D Yale University School 
of Medicine, New Haven, Conn Anthony N 
Brody Professor of Pathology (4, 1913) 
Wintersteiner, Oskar, Ph D The Squibb In- 
stitute for Medical Research, New Brunswick, 
N J Member, Head, Division of Organic 
Ctieimstry, Honorary Professor of Biochemistry, 
Rutgers University (2, 1930) 
Wintrohe,MaywellMyer, M D , Ph D University 
of Utah School of Medicine, Salt Lake City 
Professor and Head of the Department of Internal 
Ifedicine, Director, Laboratory for the Study 
of Hereditary and Metabolic Disorders (4, 
1940) 

Winzler, Richard J , Ph D Dept of Biochemis- 
ti> , Univ of Southern Calif hledical School, Los 
4ngeles 7, Calif Associate Professor of Bto- 
cheintstry (2, 1946) 

Wiseman, Bruce Kenneth, M D Kinsman Hall, 
Ohio State University, Columbus Professor 
and Chairman of Department of Medicine, 
4isi5fanl Director of Medical Research (4, 
1932) 

Wislocki, George B , M D Harvard University 
Medical School, 25 Shattuck St , Boston, Mass 
Parkman Professor of Anatomy (1, 1924) 
Witebsky, Ernest, MD Bnffalo General Hos- 
^tal, 100 High St , Buffalo, N Y Professor and 
cad, Dept of Bacteriology and Immunology 
1935) 

Wdtich, Fred W , M D 401 LaSalle Medical Bldg 
nmeapohs 2, Minn Sec-Treas American Col- 
ege of Allergists, Chairman, Executive Cominil- 
Assoeialton of Allergists (6, 

^olbach, S Burt, MD Children's Hospital, 
oston, Mass Shaliuck. Professor of Patho- 
osicol Anatomy, Emeritus, Hanard Medical 


School, Director of N ulntional Research, Chil- 
dren's Hospital (4, prior to 1920) 

Wolf, Abner, hi D Columbia Univ Coll of 
Physicians and Surgeons, New York City 
Assoc Professor of Neuropathology (4, 1948) 

Wolf, Arnold Veryl, Ph D Union University, 
Albany Medical College, Albany, N Y Asso- 
ciate Professor of Physiology and Pharmacology 
(1, 1946) 

Wolf, Stewart, M D Cornell Univ hied Coll , 
New York City Asst Professor of Medicine 
(1. 1948) 

Wolff, Harold G , hi D , M A New York Hos- 
pital, 525 E 68th St , New York City Asso- 
ciala Professor of Medicine, Cornell Univer- 
sity Medical College, Associate Attending 
Physician, New York Hospital (1, 1930, 3, 
1042) 

Wolff, William A , hi A , Ph D Bowman Gray 
School of Medicine, Winston Salem 7, N C 
Assistant Professor of Biochemistry 12, 1947) 

Womack, Madelyn, PhD Foods and Nutrition 
Division, Agricultural Research Administration, 
U S Department of Agriculture, Washington 
25, D C Biochemist (5, 1947) 

Wood, Earl H , Ph D , hi D Mayo Aero medi- 
cal Unit, hlayo Foundation, Rochester, Minn 
Assoc Professor of Physiology, Mayo Foundation, 
Graduate Sch , Univ of Minnesota, Consultant in 
Physiology, Mayo Clinic (1, 1943, 3, 1948) 

Wood, Harland G , Ph D Department of Bio- 
chemistry, Western Reserve University, Cleve- 
land, Ohio Professor of Biochemistry (2, 
1944) 

Wood, John L , Ph D University of Tennessee 
School of Biological Sciences, 875 Monroe Avenue, 
Memphis 3, Tenn Associate Professor of 
Chemistry (2, 1947) 

Woodbury, Robert A , Ph D , M D Department 
of Pharmacology, University of Tennessee, 
Memphis Professor of Pharmacology (1, 
1936, 3, 1941) 

Woods, Alan C , hi D Wilmer Institute, Johns 
Hopkins Hospital, Baltimore, Md Ophihal- 
mologisl-in-Chief, Acting Professor of Ophthal- 
mology, Johns Hopkins University, Direc- 
tor, Wilmer Ophihalmological Institute (6, 
1918) 

Woods, Ella, A M , Ph D University of Idaho, 
Moscow Home Economist, Experiment Station 
(2, 1925 , 5, 1933) 

Woodward, Alvalyn E , hi S , Ph D University 
of Michigan, Ann Arbor Assistant Professor 
of Zoology (1, 1932) 

Woodyatt, Rollin T, MD 237 E Delaware 
Place. Chicago, 111 Professor of Medicine, Rush 
Medical College, University of Chicago (2, 
1912) 

Woolley, D Wayne, Ph D Rockefeller Institute 
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Rose, Anton R (2, 5) Sept 23, 1948 


SubbaRow, Y (2) August 9, 1948 
TVallace, George B (1, 2, 3) January 15, 1948 
TVastl, Helene (1) 
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